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Brass, Gunmetal, 


Let me guess... 


Manganese Bronze, 
They’re the best Ingot Metals you’ve ever had? Exactly to 
specifications? Excellent deliveries? Wonderful service? I Aluminium Bronze, 


can tell with my eyes closed—it must be Leopold Lazarus Phosphor Bronze, 
Limited. For the highest quality Ingots at consistently Lead Bronze 


competitive prices... 


Re ee eee 


specify ingot metals by “LEOPOLD LAZARUS. 


LIMITED 


@ Members of the British Bronze and Brass Ingot Manufacturers’ Association. ON A.I.D. APPROVED LIST. 


WORKS: ST. STEPHENS STREET, ASTON, BIRMINGHAM, 6 ° TELEPHONE: ASTON CROSS 3115 
LONDON: City Wall House, 79-83 Chisweil St., Finsbury Sq..E.C 1. Tel Metropolitan 8831 MANCHESTER: Chronicle Buildings, Corporation St.,4. Tel: Blackfriars 3741 
SWANSEA: Powell Duffryn House, Adelaide Street. Tel: Swansea 54035 
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The scene 
changes... 
but the service 


is consistent 


Our delivery vans are literally 
on National Service—making 
daily deliveries of W.M. non- 
ferrous ingots to every county, 
and almost every corner, of 
Britain. Non-ferrous founders 
know by experience that in 
specifying W.M. they can be 
sure of non-ferrous metal and 
alloy ingots conforming in 
every particular with the most 


exacting specifications. 


woe for ingots of 
WA 


consistent reliability 


THE WOLVERHAMPTON METAL CO. LTD., Head Office & Works: WEDNESFIELD, STAFFS. Tel.: 31052 (7 lines) 
Also JAMES BRIDGE COPPER WORKS, DARLASTON ROAD, WALSALL. Tel.: Walsall 6717 
Branches at: London, Birmingham, Manchester, Glasgow, Leeds, Cardiff, Newcastle-upon-Tyne 
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Intensive Research and Quality Control 
ensure that you can depend on the uniformity of 


Unceasing research and strict quality 
control, at all stages of production, ensures 
that Intal Light Alloy Ingots can always 
be depended upon. The quality never varies. 
With over a quarter of a century’s Lad 
experience and progress, Intal maintain L ig ht A d loy ‘ ii sots 
all the newest techniques in scientific 
inspection, and make use of the most These illustrations are taken from the 


advanced instrumentation in ensuring that latest Intal booklet, giving much 
interesting information on alloy ingot 


the Intal high standard of quality is manufacture. We shall be pleased to 
; bavel® post a copy to executives on request. 
consistently maintained. 


INTERNATIONAL ALLOYS LTD 


HAYDON HILL, AYLESBURY, BUCKS. Telephone: Aylesbury 4242. Telex. 15/520 Cables: Intalloyd, Aylesbury 
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for more and more purposes 


Sooner or later your company is going to need aluminium — the 
strong, light and durable metal. Aluminium is ovr business — we 


are the sole producers of virgin aluminium in Sweden. But we sell 





more than aluminium we sell service. What kind of service? 
Technical advice, information, research backed by a large scale 
industrial enterprise — the Aluminium Limited Group. This Group, 
comprising 47 subsidiaries and allied companies in 20 countries, 
is producer of aluminium in all its phases — mining, shipping, the 
production of electric power, smelting and fabrication. We can call 
upon the unequalled research facilities of the Aluminium Limited 
Group of Companies. At Banbury, England; Arvida and Kingston, 
Canada and Geneva, Switzerland, the Group maintains laboratories 
equipped with the newest techniques and staffed by skilled me- 








tallurgists, physicists, engineers, designers and chemists. All this 
“know-how” is ready to provide a practical solution to anything 


concerning aluminium. 
Behind every pound of 
metal there is the backing 


of a million pound re- 
search programme. 








Despite this the price of aluminium is stable and very low, thanks 


to the steady increase of production. 


AB SVENSKA 


ANECUIVIN INU IVI 


KOMPANIET 


Kungsgatan 28, Stockholm, Sweden. Tel. 23 09 20 
Store: Elektravigen 7, Vastberga 
Virgin metal smelters at Sundsvall and Avesta 
Agent in Sweden for Northern Aluminium Co. Ltd, 
United Kingdom and A/S Nordisk Aluminiumindustri, Norway. 


ALUMINIUM — NATURE MADE IT LIGHT - MAN MADE IT STRONG 
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Jot the Catgost selection of 
NON -FERROUS METALS 


TT ted | 
Y}-. 


“we 





including :- 

BRASS, COPPER, GUNMETAL, 
‘*DURALUMIN”’ ALUMINIUM, 
NICKEL SILVER, PHOSPHOR 
BRONZE, ETC. 


General Engineering 


CASTINGS - SHEARING 
SAWING -GUILLOTINING 


A.1.D. APPROVED 





42/54 ST. JOHNS SQUARE, 
CLERKENWELL, LONDON, 
E.C.I. 


EST. 1780 


Clerkenwell 1277 (14 lines) 
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Fx 


Boliden produces: 


Pyrites cone 

Zinc con 

Iron conce 

Copper - Lead 
Gold - Silver 
Arsenic - Selenium 
Bismuth - Red lead 
Sulphuric acid 
Nickel suiphate 
Cesium chloride 
Zinc arsenate 
Wood preservatives 
Grinding balls 


Lead accumulators 


Boliden purchases: 


Copper ores, 
concentrates, residues 
and other 

Copper bearing materials 


BOLIDENS GRUVAKTIEBOLAG 


Sturegatan 22 - Stockholm O - Tel. 63 13 20 
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ZING BAISE ALLOY TO 
SPECIFICATION BSS 1004A 
99°99+% PURITY ZINC 























BADGER WORKS ° SALTLEY ROAD ° BIRMINGHAM 7 ° aston cross 1351-2 
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a ' 7 
sSIS 
* For PICKLING TANKS Wal @ S909 BBS 


@ EFFLUENT DISPOSAL 
PLANTS 


@ CHEMICAL DRAINAGE LI N N G S 


@ FLOORS V4 


@ FUME DUCTS g MATERIALS 


@ SPECIAL PURPOSE 
CEMENTS 


2-4 LADBROOK RD., SOUTH NORWOOD, LONDON, S.E.25 
Telephone: LIVINGSTONE 6616 
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ANNEALING FURNACES FOR 
NON-FERROUS MATERIALS 


Illustration by courtesy of 1.C.1. Metals Division 


Batch Type Annealing Furnace, Town’s Gas Fired. 8’ 0” wide 
x 30’ 0” long for non-ferrous tubes, operating temperatures 
250°-800°C. Output 3 Tons per hour. Automatic proportioning 
gas burners give atmosphere control with uniformity of tem- 


perature and economy in operation. 


BRITISH FURNACES LIMITED — CHESTERFIELD 


Associated with SURFACE COMBUSTION CORP. — Toledo — U-S.A. 








1959 


Top row 


Odhner adding machine, AGA marine beacon. On floor 
Holding fishing rod with an Abu ‘Ambassadeur " 


Primus portable cooker, Addo-X adding machine, L.M. Ericsson ‘ Ericofon 


non 
s 
& 
%y 


KANN 


* desk telephone, SKF ball bearing. Second row 
De Laval food separator, refrigerator by Electrolux, Hasselblad camera, Saab 93, Feral Cable, ASEA electric motor 
reel is Bengt von Stapelmohr, manager, Export Division, Svenska Metaliverken 


Max Sievert blowtorch, Facit calculator, 


I think we’ve met before... 


Maybe you were not aware of it... but 
all of these well-known Swedish products 
include some part which originated at 
Svenska Metallverken. Some of the parts 
are supplied ready for assembly, others 
are fabricated by the customer from the 
semimanufactured materials which we 
turn out in considerable quantity and to 
exacting specifications and tolerances. 
We are proud to have these firms 
among our Swedish customers. Since 
Sweden is not a large country, many of 
its leading industries do more business 
abroad than at home. Such worldwide 
business is only possible on a basis of 
quality throughout — which in itself is a 
guarantee of the high standard of prod- 
ucts supplied by Svenska Metallverken. 
All the products shown here have won 
recognition for outstanding excellence. 
So firmly established are the names of 
many of them in the public mind, that 
people in other countries often forget 


they originated in Sweden. The number 
of other well-known products whose 
manufacturers have been able to cover 
their needs for nonferrous components 
and materials through Svenska 
Metallverken is also considerable. 

Like its customers, Svenska Metall- 
verken is geared to operate on an 
international scale. One of the largest 
European manufacturers of nonferrous 
metal products, Svenska Metallverken 
has developed its facilities for big-scale 
operations through intensive — special- 
ization at its various divisions. 

Our main output consists of semiman- 
ufactured products of aluminium, 


copper, brass, and other copper alloys — 
in the form of plate, sheet, strip, extruded 
and drawn shapes, tubing, rods, and 
wire. Besides pressed, cast, and machined 
components, we make finished products 
ranging from ammunition and aluminium 
kitchenware to Feral steel-cored alu- 
minium conductors, which are being used 
more and more on high-voltage trans- 
mission lines in all parts of the world. 
With our efficient modern plants, and 
advanced know-how covering a variety 
of fields, maybe we could help you, too, 
simplify your assembly and fabrication 
problems. A letter to our Export Division 
will quickly show what the possibilities are. 


SVENSHA METALLVERHEN 


Headquarters and Export Division - Vasteras - Sweden 


& 
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METAL CASTINGS 
LIMITED 


supply 
ALUMINIUM & ZINC at abide 
ALLOY PRESSURE prey tsp 


DIE CASTINGS ee 
to leading manufacturers vv 


in a wide range of 
industries 





METAL 
Sieh 


LIimMitrtreo 


P.O. BOX 15 





WORCESTER 


Tel. Worcester 3261 
Grams. & Cables: METCAST Worcester. 
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Save on 


machining costs 


with 


FOS WORKS, ROCHDALE, LANCS, Telephone: 3165 
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NICKEL ANODES € NON-FERREOUS CASTINGS kL 
BEACH WORKS - SHERBORNE STREET - BIRMINGHAM - |6 


LEPHONE - EDG. 1157 TELEGRAMS - ANODES. BHAM 
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SPECIALISTS IN THE SUPPLY & MANUFACTURE OF ALLOYS SINCE 1869 


Manufacturers of Alloys of:- FERRO ALLOYS 
TITANIUM - NON-FERROUS 


SILICON - BORON ALLOYS : RARE 
MANGANESE METALS 


Suppliers and Consumers of 


IRON - NICKEL - Columbite -  Tantalite 
COPPER - COBALT Tungsten Tungsten- 


etc. Manganese and all ores 


Write for details of your particular requirements NOW to:- DEPT. 13 


BLACKWELLS METALLURGICAL WORKS LTD. 
THERMETAL HOUSE - GARSTON ~:~ LIVERPOOL 19 


Phone: Garston 980 Grams: ‘Blackwell’, Liverpool 





Pieced Seka dh talent anenn deia 
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THE MARK III 









Brit. Pat. 
No. 791231 


SUCCESSOR TO 
THE FAMOUS 
MARK II 


This 
unique plating 


ALREADY WELL TRIED IN machine incorporates 
many new features that will 


LARGE SCALE PRODUCTION : 
guarantee smooth operation 


Send your enquiries now and further increase productivity 


M. LL. ALKAN LIMITED 
STONEFIELD WAY - VICTORIA RD - RUISLIP - MIDDLESEX 


Phone: RUISLIP 3300 (4 lines) Grams: ALKANODE, RUISLIP, MIDDLESEX 


Offices in BIRMINGHAM - BRISTOL & BURNLEY 





ee Cops Sac Re 
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MONOMETER MANUFACTURING CO. LTD. 


Savoy House, 115-116 Strand, London W.C.2. Telephone: Tempie Bar 9025 





ih ek ATRYN EES IA TE Ss ENERGETICS 
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PL. 


en Jerc 


ECTIFI 
EQUIPMENT 

















REGISTERED |_| TRADE MARK 
O/L IMMERSED 
TRANSFORMER/RECTIFIER 
EQUIPMENT (0O.T.R.) 


A magnetic grab powered 
by SenTerCet rectifier 
equipment in operation 
with a Jones KL44 mobile 
crane, 

for industrial electro-magnetic 
applications. The range of 22 equipments 
(1.5 to 7kW) provides D.C. output currents 
to suit large and small installations for 


ELECTROMAGNETIC GRABS 
MAGNETIC SEPARATORS 


MAGNETIC PURIFIERS 
(ferrous particies in liquids) 


WORK HOLDING (LATHE CHUCKS) 
FOUNDRY AND RECLAMATION 
LIFTING & HANDLING OF FERROUS MATERIALS 








*k NOTE THESE FEATURES: 


Oilimmersed and sealed against dust 
and deleterious atmospheres. 
Suitable for indoor and outdoor 
installation. 

Liberally rated selenium rectifiers for 
constant or intermittent operation. 
Euoged construction for arduous site 
conditions. 











Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
RECTIFIER DIVISION: EDINBURGH WAY - HARLOW . ESSEX 
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REFRACTORIES or FURNAGES 


PLASTIC OR CASTABLE REFRACTORIES 








The Hisegar range of special ramming and castable 
refractories covers a wide field of furnaces and 
conditions. 


FOR COMPLETE LININGS OR REPAIRS 


Melting Furnaces, Reheating Furnaces, 
Door linings, Furnace covers, Burner 
Blocks, etc., etc. 


PRECAST SHAPES OR IN SITU LININGS 
No waiting with 


HISEGAR REFRACTORY CONCRETE 
write for details of 


STANDARD AND 
SUPER DUTY GRADES 4 
RANGE UP TO 


BLACK SEAM CRUCIBLE MELTING MEANS 
QUICKER MELTING, LESS FUEL, NO CON- 
TAMINATION AND BETTER CASTINGS. 


A Type BS1 gladly demonstrated at your works. 


MIDLAND MONOLITHIC FURNACE LINING CO. LTD. 
GOOSE LANE, BARWELL, LEICESTER 


PHONE: EARL SHILTON 2061/2 (2 lines) GRAMS: MONOLITHIC, BARWELL 
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HAVE YOU MACHINING 
PROBLEMS? 


The components illustrated are just a few of the many 
large complex airframe fittings for the VICKERS 
VANGUARD machined from dural stretch formed billets 


CRAMIC SCULPTURE 
MILLING MACHINES 








| CUTTING HEADS 


1-2 ed 


The machine illustrated has a table 
machining capacity of 42 ft. x 6 ft. and is 
fitted with 3 cutting heads, allowing the 
machine to operate on three individual 
components up to 11 ft. long each or on 
one component 33 ft. long. 


CAPACITY AVAILABLE 


on a wide range of machines for machining 


NON-FERROUS CASTINGS 
FORGINGS - STAMPINGS 
& BILLETS 








SOUTHALL 3411 (7 lines) 


CRAMIC AIRGRAFT COMPONENTS 


LIMITED 
SOUTHALL — MIDDLESEX 


Telegrams : 
CRAMIC PHONE SOUTHALL 
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in check 


To check or contain an attack is part of the defensive 

strategy of both chess and refractories. Of refractories, or 

furnace linings, one may say they are always at the 

receiving end. Their job is to resist; to go on checking 

heat and the action of metals and slags, to ward off 

chemical erosion and withstand the increasingly severe 

effects of intensive furnace operations. It’s life that counts 

in refractories. The new high quality products developed 

by General Refractories bring substantially increased life 

and new economies for all types of furnaces. Your best 

opening gambit is to consult the GR Technical Service 

De partment. You will obtain authoritative advice on the Everything in 
correct selection and application of refractories for any Furnace Linings 
specie problem, 


GENERAL REFRACTORIES LTD 


GENEFAX HOUSE SHEFFIELD 10 


Telephone: SHEFFIELD 31113 
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‘Keen Prices?’ 
says Snoddy 


‘— just you 
try us!’ 
Non-Ferrous Metals 


Shavings and fibres, Extruded wire strip 


and Tape 
Metal Powders and Granulated Metals 


Anti-friction Metallic Packing 


for Stuffing Boxes 
Solders in powder, wire or strip 
Zine Shavings 
Lead Rings, Washers and Seals 
and Quick Quotations 
Prompt Deliveries 


Efficient Service ! 


THE LEAD WOOL (0 LTD 
SNODLAND KENT 


Phone: Snodland 516-7. Grams: Strength, Phone, Snodland 











Barium 
Beryllium 
Boron & Borides 
Boron Carbide 
Calcium 
Cerium 


Chromium 


(High purity electrolytic) 


Cobalt 


(High purity fine powders) 


Germanium 


(Hyperpure in poly- and single- crystals) 


Hyperpure Metals 


(in poly- and single-crystals) 


4 
Hafnium 
(including fabricated shapes) 


Vacuum Degassed Metals 
Indium + Lithium 
Manganese Metal 


(High purity electrolytic) 


Niobium 


(including fabricated shapes) 


All Rare Earths 


(Nuclear and Commercial grades) 
eye 
Silicon 
(Hyperpure and Commercial grades) 
eye 
Silicon 
(Single Crystals) 


Tantalum 


(All shapes, also apparatus) 


Tellurium 
Thallium 
Thorium 


Vanadium 


(High purity, including fabricated shapes) 


Zirconium 


(Reactor and Commercial grades, all fabricated shapes and apparatus) 


NEW METALS & CHEMICALS 


LIMITED 


Chancery House, Chancery Lane, 
London, W.C.2. 


Telephones: HOLborn 7415 (8 lines) 
Teleprinter: London 28816 











ROBERT. STUART 


ASCHAM STREET, KENTISH 


TOWN, LONDON,’ NWS 
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TO ALL SPECIFICATIONS 


rv 


ALLoy incoT 


LUMINIUM 


ILFAR ALUMINIUM Co.Ltd 


3673 














GORDON SIMPSON 


(ASSAYER) LIMITED 
ANALYTICAL CHEMISTS 
ASSAYERS AND SAMPLERS 
On Metal Exchange List of Assayers and Samplers 


LABORATORIES AND ASSAY OFFICES 
191 CLAPHAM ROAD, LONDON, S.W.9 
ne: 











BRixton 1671 





HARD CHROME 
HEAVY NICKEL 


Deposition BARREL PLATING é 


Be Clie): 


LIMITED 


66-72, EYRE ST. SHEFFIELD - 1 


Telephone: 26771-2 Telegrams: PHONE 26771-2 





COST ACCOUNTING 
AND THE ENGINEER 


MITCHELL, 
1.W.M. 


By KENNETH B 
A.C.W.A., AFF 
This book sets out to explain cost accounting 
and how it operates to the engineer on the shop 
floor The approach is simple and direct, the 
reader being shown in a practical manner how 
modern cost accounting influences every depart- 
ment. Special attention is given to problems of 
budgeting and budgetary control 


10s, 6d. By post Ils. 4d. 
Obtainable from booksellers, published by: 


lliffe & Sons Ltd. Dorset 
Stamford Street, London, S.E.1 


net. 


House, 





Te HARRIS (A Nf WORKS Zod 


A.I.D. REGD. No. 
153079/31. 

AIR REG. BOARD 1A/42/5/260 
AUTHY. No. A1/1268/39 


18 NEW WHARF ROAD, LONDON, N.1. 
Telephone: TERMINUS 7263/7 


D.LARM 
APPROVED No. 








HANDBOOK OF INDUSTRIAL 

ELECTROPLATING 
E. A. Ollard, A.R.C.S., F.R.LC., F.LM., 
and E. B. Smith 
Facts, figures and formulae for all who 
design, erect, maintain or operate electro- 
deposition plant, and for laboratory 
workers who deal with plating sclutions. 
Includes sections on water and drainage 
purifications of solutions, storage and 
handling of chemicals and plating-shop 
costing. 


35s. Od. net. by post 36s. 5d. 


from all booksellers or Iliffe & Sons Ltd., 
Dorset House, Stamford Street, S.E.1. 














Heavy Electro Deposition 
of Chromium, Nickel 


and Gopper by 


Established 1920 
is now available at 
Port Glasgow * Huddersfield 
Brownhills, Staffs. 


FESCOL LTD. * NORTH ROAD: LONDON N.7 
NORTH 3045 TGA F43 


London * 








METALLURGICAL 
PROGRESS 


One of the most time-consuming tasks for 
advanced metallurgical students and re- 
search workers is ‘Searching the 
literature.” This 3rd edition does this 
task brilliantly and comprehensively. 
6s. Od., post free. 


From all booksellers, published by 
liffe & Sons Ltd., Dorset House, Stamford Street, 
London, S.E.1. 
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FINISHING BULK SILVERING 
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FULLY APPROVED A.I.D. 


i x ss PRR SEE) 


em 5 —) ~ 


" | “i = > ™ NELLA) 














Metal Industry, 16 October 1959 











For over 50 years 


John Allan have been making Non-Ferrous Alloy Ingots 


for British industry. Throughout this time our aim 
GUNMETAL has been to produce metals in ingot form of a quality, 


PHOSPHOR BRONZE, . : : 
BRASS consistency and metallurgical accuracy always a little 


ALUMINIUM BRONZE, 

MANGANESE BRONZE, in advance of accepted standards, 

REFINED LEAD AND 

ALUPENSUM ALLOYS When you specify John Allan Ingots you get metal with a 
po th il —— background of tradition, of service, and, above all, of 


DES, 
SPELTER PLATES AND f ? 
PHOSPHOR COPPER metallurgical experience. 


JOUN ALLAN x Co(Glenpark) Ltd. 


ESTABLISHED 1898 


GLASGOW WORKS, GLENPARK ROAD, E.1. Tel: BRIDGETON 3841 (Slines) 'Grams: “ALLMETALS, GLASGOW.” 
BIRMINGHAM WORKS: FREETH STREET, OLDBURY. Tel: BROADWELL 1325 (Slines) "Grams: “ALLMETALS, OLDBURY.” 
LONDON: THOMAS ROAD, £.14. Tel: EASt 5411. "Grams: “ALLOYS, LONDON, €.14" 

ALSO AT NEWCASTLE-ON-TYNE 


A MEMBER OF THE METAL INDUSTRIES GROUP 
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Aluminium Cable Sheathing Press sheathing d power cable. 


1 y SCHLOEMANN Aluminium Cable Sheathing Presses 


under Construction or in Operation 


The first double-action aluminium cable sheathing press 
was put into operation two years ago, since when im- 
portant improvements have been incorporated. The com- 
plete operational sequence, from the charging of the 
billets into the induction furnaces to the delivery of the 
sheathed cable is now obtained fully automatically, in 


continuous cycles. Constant wall thickness of the sheath 
is ensured, even should extrusion have to be interrupted 
through unforeseen circumstances. Highly heat-sensitive 
cable cores can be sheathed in continuous duty, and 
though the pressure exerted is only 1,600 tons, outside 
diameters of sheath obtainable range from 4/16 in. to 
4 in., the minimum wall thickness being .008 in. 


DOLLERY & PALMER LTD - 54, Victoria Street LONDON SW 1 .- Lydgate Lane SHEFFIELD 10 
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is your plater working 


\ inthe dark? 


Go 
Y Z bm YY Ae 4 


j ddd Ti 


Yj ; 


44 GZ 
5-4 
V4,1 0 


= 


the new super 
bright zinc plating solution 


A bright zinc plating solution which requires no bright 
dip—is fully bright in recesses; easy to maintain and 


has rapid deposition rates. 


Impossible! the plater says, but it’s obvious he’s never 
heard of “Zylite”—the only solution which has all 
these qualities. 


If you are still sceptical, why not contact us for further 
details—or better still, let us plate a few components for 


you at no cost or obligation. 


If your business is Barrel Plating you can still take advantage 
of this solution, as it 1s equally successful in both vat and 
barrel. Write today for details of this new boon to platers. 


R. CRUICKSHANK LTD. 1s 
CAMDEN STREET ° BIRMINGHAM 1 Ri 


Phone: CENtral 8553 (6 lines) Grams: CRUICKSHANK, BIRMINGHAM 
SM/C3469A. 
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Buhler Diecasters 
@u 


with 3-Phase injection 
for Highest Efficiency 





SG tgp 


The illustration shows the well known 600 Ton Machine 
which has proved to be such an outstanding success in 
the U.K. 


Buhler Brothers Engineers and Foundrymen Uzwil/Switzerland 
London Sales Office: THE WOOD HOUSE, COCKFOSTERS, BARNET, HERTS. Phone: Barnet 0810 
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Consistently Produce Solid Castings 





With unbelievable minimum of rejects 








Capacities up to 44 Ibs. Aluminium 
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PON IZT1TEE xX 


in the service of Industry 


Control and Recovery of 
Industrial Dusts and Fumes 


High-efficiency Plant designed to meet customers’ specific needs. 
‘Pontifex’ All-British Equipment incorporates 
‘unit’ construction for speedy and economical installation. 
Consultations free and without obligation. 
Please write for leaflets PDF12/PW12. 





A SELECTION 
FROM OUR 
REPERTOIRE 









Our ‘pilot’ plants enable site tests to be made under actual working 
conditions so that individual problems may be accurately diagnosed 
before full-scale plant is put in hand. 


Unequalled where accurate pressure control and 
high rates of flow are needed. Recommended 
by Imperial Chemical Industries Limited for 
use with ‘Drikold’ liquefiers. Approved by 
the Carbon Dioxide Company for use with 
‘Cardice’ converters. Now available with new 4 bottle 
High Pressure Header which enables 4 cylinders to 
be attached at once and used in turn without inter- 
rupting the flow of gas. 

Please write for leaflet No. 14C. 


TOG ey. 
= 






Pontifex Patent 
CO2 valve 







— the valve that never freezes up 


TELEPHONE : WELBECK 8201 (6 LINES) 
WORKS : BIRMINGHAM, LEEDS, LONDON 


H, PONTIFEX & SONS, LTD., 9-13 GEORGE STREET 
MANCHESTER SQUARE, LONDON, W.I 
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By the 
Highest Standards 


EE 


Performance at the upper levels of 
many human pursuits calls for exceptional 
qualities of mind and body. In evaluating 
these feats, the judgment should be on a 
similar plane—exacting—discriminating— 
entirely objective — conforming to the 
highest standards with no compromise. 


Without integrity a standard is valueless, 
for then there is no dependability to inspire 
confidence in its use. This is valid, not only 
for abstract but also for material standards, 
and the high reputation enjoyed by the 
British Standards Institution has been built 
on firm, authoritative specifications 
commanding general respect. 


Selection of a proprietary product as the 
basis for a British Standard is a noteworthy 
distinction which was granted to MAZAK 
when its production specification was 
accepted for B.S. 1004. 

(Zinc Alloys for Die Casting). 


MIAZA IX 


The Standard by which others are judged 


( Jureriar | SMELTING ) 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON W.1. 
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Seandinavia 1959 


OR two small nations, with populations of seven-and-a-half and four-and- 
F a-half millions respectively, Sweden and Denmark offer a variety of 

non-ferrous metal enterprises which it would be difficult to surpass in many 
more-industrialized countries. Visitors to the many works which threw open 
their doors to members on the occasion of the Autumn Meeting of the Institute 
of Metals in Scandinavia could not but be impressed by the modern plant that 
was seen, and by the ideal working conditions that prevail. Full realization of 
the truth of this statement can only be obtained by a personal tour, but some 
impression can be gained from a study of the articles in this issue describing some 
of the works which were visited. 

Thus, in Denmark, the visitors were not slow to appreciate the modern 2-high 
reversing mill, designed for both aluminium and copper, installed at the works 
of N.K.T. This, the fourteenth of its type to be installed, is equipped with A.C. 
motors running on the 10 kV grid and is completely automatized, the change- 
over from aluminium to light alloys taking only a few hours. In a private visit 
to a non-ferrous metals refinery in Copenhagen, we were impressed not only by 
the variety and magnitude of the processes carried out, but by the standard of 
housekeeping throughout the works—a standard which we have not seen 
approached in any other establishments of the kind we have visited. 

In Sweden, apart from the excellent working conditions, it was particularly 
noticeable that a high degree of automation had been achieved in all the works 
visited. In one firm our attention was drawn to the number of items of plant— 
rolling mills and extrusion presses included—designed and installed by its own 
staff and also, we believe, manufactured by the firm itself. To some extent this 
was, of course, the result of war conditions, when Sweden was cut off from outside 
suppliers, but the practice is still being followed. Thus, a reheating furnace, 
of unique design, planned by the firm’s engineers, is at present being installed 
for the reheating of continuously-cast aluminium slabs. This is a practice on 
which, naturally, there can be two distinct points of view, but we wonder how 
many British firms would entrust the design and erection of equipment of such 
magnitude and, incidentally, capital cost to their own engineering staff. Of 
interest, too, is the fact that it was obvious that the domestic market could not 
possibly absorb the tonnages of metal being produced, particularly of aluminium 
sheet. With labour costs claimed to be higher than in any other country in 
Western Europe, no doubt Swedish producers could give some pointers to their 
competitors in other countries on how to achieve satisfactory export figures. On 
a comparatively minor matter, the question of co-operation between producer 
and user, Sweden could also give some pointers to other countries. Evidence of 
this is afforded by a Paper, read at one of the Technical Sessions, on softness 
problems in the manufacture of fine copper wire for enamelling, in which the 
authors in their conclusion state that “co-operation between the different 
companies mentioned in this Paper has proved very fruitful and to the advantage 
of all parties concerned. It is, indeed, likely that co-operation of this nature 
constitutes the only rational means of reaching the bottom of, and solving, the 
problems that arise in the manufacture of a product of the nature discussed here”. 
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Out of the 
MELTING POT 


RECIPITATION hardening 
copper-cobalt alloys have several 
features which enable a study to 
be made of the precipitated particles of cobalt responsible 
for the age hardening. The particles are of a “convenient” 
size and, being ferromagnetic, their size, number, etc., can 
be determined from magnetic measurements. In a research 
reported by J. D. Livingston, of the General Electric 
Research Laboratory, Schenectady, alloys containing 0-7, 
1-3, 2-0 and 3-2 per cent by weight of cobalt were used. 
They were solution heat-treated for 30 min. at 1,000°C. 
and then quenched in iced brine. The quenched alloys 
were aged for various periods at temperatures between 
550° and 700°C. In agreement with a previous investiga- 
tion carried out on a single alloy composition, it was found 
from saturation magnetization measurements that in all 
cases substantially the whole volume of cobalt to be 
precipitated did, in fact, come out of solid solution in the 
first few minutes of ageing at 600°C. The subsequently 
observed changes in tensile yield stress were, therefore, 
due only to the coarsening of the particles constituting a 
nearly constant volume of already precipitated cobalt. The 
magnetic measurements served to determine the rate at 
which this coarsening took place, and to determine the 
particle size at which the maximum yield stress was 
reached. The optimum particle size from the point of 
view of the yield stress was found to have a radius of 
about 70A, irrespective of the composition of the alloy and 
of the ageing temperature. The observations were inter- 
preted in terms of internal stresses induced in the 
surrounding matrix by the coarsening of the particles of 
the precipitate, between which and the matrix there is 
complete coherence up to the critical optimum particle 
size, beyond which coherence begins to get lost, disloca- 
tions appearing at the particle/matrix interface. It is 
interesting to note that a theoretical consideration of the 
spacing of these dislocations gave a value of the diameter 
of the critical particle size of 160A, which agrees very well 
with the experimentally determined figure of 140A. 


Observable 


HETHER justified or not, there 
nevertheless exists an impression 
of a considerable difference in the 
approach to the two corner-stones (can you have two 

corner-stones?) of powder metallurgy: pressing and sin- 
tering. Take sintering first. With the exception of the 
relatively little used hot pressing, where problems of the 
tools and equipment loom large, sintering is what might 
be called a pure phenomenon: the compacted or even the 
loose powder is heated, and sintering occurs. Because of 

this, sintering is ideally suited to the fundamental empirical 
approach and to theoretical consideration. The results of 
this state of affairs are well known, so far as anything 
having the impressive bulk of these results can properly 
be described as really being well known. These results 
occupy many chapters, have filled many Papers, and have 
formed the subject of many a discussion, Symposium, 
colloquium, and the like. They range from the elementary 
one -variable -at-a-time, tensile - strength - increases - with- 
sintering-time kind, through the microscopic and sub- 
microscopic observations and theorizing on pore shapes 
and sizes, diffusion mechanisms, etc., to mathematical 
treatments of the phase equilibria and to near-philosophical 
speculations on the possibility or otherwise of reactions 


Neglected 


between solids. Compared with the lofty self-sufficiency 
of sintering, pressing is in the unfortunate position of 
requiring some sort of mechanical equipment, however 
simple, if it is to be brought about. Thus, to begin with, 
pressing, as it takes place within a die, is not even open to 
direct observation: has anybody ever tried using a glass 
die, or at least a die with one glass wall, through which the 
behaviour of the powder could be observed? Another 
unfortunate circumstance so far as pressing is concerned 
is that the mechanical equipment associated with it is able 
only too readily to tempt the mechanic and the inventor 
in every man to tinker, to improve and to design, and make 
something new. This leads to more and more complicated 
dies and presses, to attempts at isostatic pressing, the 
working of powder in sheaths, the rolling of metal powders, 
etc., and, as a consequence of this preoccupation with 
matters engineering, to a neglect of the powder and of 
what it does and what happens to it before, during and 
after pressing: elastic and plastic deformations and their 
after-effects, the behaviour of the air in the spaces between 
the particles (what has been happening to vacuum 
pressing?), the effects of lubricants, and the formation of 
the cold-welded bonds between the particles, to mention 
just a few subjects to be going on with. 


Something 


To Learn 


RANIUM is admittedly a some- 
what unusual metal, and the 
number of people concerned with 

its fabrication is not very large. Nevertheless, develop- 
ments in techniques of working the metal are worth 
watching, even if only with half an eye, either because of 
their intrinsic interest, or the possibility of adapting them 
or certain of their features to the working of less exotic 
metals, or even if only for the sake of the moral that can 
occasionally be drawn from them. A development which 
comes into the latter category is concerned with the rolling 
of uranium. Hitherto, the process has been complicated 
by the limited malleability of the metal at ordinary tem- 
peratures restricting reductions and necessitating frequent 
anneals, and by the reactivity of the metal at the hot rolling 
temperatures of from 400° to 1,050°C necessitating the 
use of a protective cladding of steel or other metal. A way 
out of these difficulties was provided by the discovery that 
the metal could be rolled with appreciable reductions at 
about 200°C., after preheating in an oil bath which leaves 
the metal with a thin protective coating of oil. Moral: 
instead of coping with the peculiarities of cold or hot 
working, spare some time to investigate the possible 
benefits of warm working. An example of a technique 
developed for uranium, but some features, at least, of which 
might be worth trying with other metals, is that of hot 
extruding uranium (powder) through a die made of dense 
graphite of high tensile strength, an extrusion pressure of 
up to 4,000 lb/in* being applied, the extrusion ratio being 
of the order of 1:4. The use of the graphite die is 
intended to avoid the alloying which is liable to occur 
between uranium and other metals at the extrusion 
die has an entry cone angle of 120° and a highly polished 
die has an entry cone angle of 120°C. and a highly polished 
bore. The extrusion container and the extrusion plunger 
are also made of graphite. Oxida- 
tion of the extruded metal and ~ 

the graphite die is prevented by 

providing an inert atmosphere. 








Metal Industry, 16 October 1959 


S 
i 


A 
N 
D 


[Courtesy Swedish National Travel Association 


AB Svenska Metallverken, the 

Metallografiska Institutet and the 
Danish Society of Metals, the Fifty- 
First Annual Autumn Meeting of the 
Institute of Metals was held in 
Scandinavia from September 21-25. 
Opening at Stockholm, in the Kungl 
Tekniska Hégskolan, the members, 
delegates and their ladies were cordially 
welcomed by Mr. Carl A. Jacobsson 
(managing director, AB Svenska Metall- 
verken, Vasteras).. In reply, the Presi- 
dent of the Institute, Mr. G. L. Bailey, 
expressed appreciation of the hos- 
pitality offered and thanks to the 
organizers of the meeting. 

After a short adjournment, the Presi- 
dent introduced Prof. Erik Rudberg, 
and asked him to deliver the 1959 
Autumn Lecture on “Life With Metals 
—Now and Tomorrow”. A vote of 
thanks to the lecturer, proposed by 
Prof. H. Ford, was carried with 
acclamation. 


Technical Sessions 


On the morning of Tuesday, 
September 22, two simultaneous dis- 
cussions on “The Production of Fine 
Copper Wire for Enamelling” and “The 
Corrosion of Aluminium” (both 
reported in this issue), and a Paper on 
“Volume Increases in Fissile Materials 
on Neutron Irradiation and the Effects 
of Thermal Fluctuations”, were held at 
the Terniska Hégskolan. At the same 
venue, discussion of a Paper on 
“Extrusion as Compared with Other 
Methods for the Manufacture of Bar, 
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The Stadhuset (Town Hall), one of the chief sights of modern Stockholm 


INSTITUTE OF MEL °‘S FIFTY-FIRST AUTUMN MEETING 


Rod and Wire-Rod in Copper and 
Copper-Base Alloys” took place on the 
Thursday morning. Following this 
discussion, a formal vote of thanks to 
all those who had contributed to the 
success of the meeting, proposed by 
Major C. J. P. Ball and seconded by 
Mr. D. C. P. Neave, was carried 
unanimously. 

In conjunction with a visit to AB 
Atomenergi, Studsvik, on Septem- 
ber 24, the opportunity was taken of 
presenting and discussing two Papers 
relating to nuclear energy, namely 
“Swedish Research on Aluminium 
Reactor Technology”, by B. Forsén, 
and “The Welding of Aluminium for 
Reactor Use,” by G. Norlander, with 
Dr. Roland Kiessling acting as 
chairman. 


Social Functions 


Following usual practice, a number 
of interesting social functions were 
organized throughout the period of the 
meeting. While members attended the 
Autumn Lecture, their ladies were 
taken on a sightseeing tour of Stock- 
holm, followed in the afternoon by a 
visit to the Northern Museum, where 
exhibits depict the life and work of the 
Swedish people throughout the ages. 
In the evening of the same day, dele- 
gates and their ladies were invited by 
the British Ambassador to a cocktail 
party at his residence. On Tuesday 
afternoon, ladies and. members were 
able to visit the works of A.B. 
Gustavsbergs Fabriker, noted for its 
ceramic art ware. In the evening, a 
banquet and dance was held in the 


Golden Chamber of the Stadhuset, 
Stockholm, by invitation of Bolidens 
Gruv A.B., A.B. Svenska Metallverken 
and the Metallografiska Institutet. 

An all-day tour to Uppsala took 
place on Wednesday, while on the 
following day there was a choice of 
visits to the Royal Palace and City 
Hall, Waldemarsudde, a former resi- 
dence of the late Prince Eugen, housing 
one of the largest art collections in 
Sweden, and St. Erik’s Brewery and 
Brewery Museum. The Council 
Dinner for the Institute’s hosts was 
held in the evening. On Friday, ladies 
visited a glass works at Finspong, while 
members toured the works of A.B. 
Svenska Metallverken. 

After these visits the conference 
moved to Copenhagen, where, on the 
afternoon of Saturday, a sightseeing 
tour of Copenhagen was followed by a 
reception at the Engineering Society 
Club by invitation of the Danish 
Society of Metals. On the Sunday, 
there was a choice between a visit to a 
modern pig farm at Astrup, by invita- 
tion of Mr. Svend-Bergsoe, and a coastal 
tour to Elsinore. The conference 
ended with a visit to the works of 
Georg Jensen (Silversmiths), the Royal 
Porcelain Factory and the Permanent 
Art Exhibition, all in Copenhagen. 


Works Visits 


Both in Sweden and in Denmark, a 
variety of works threw open their doors 
to delegates. Among those visited in 
Sweden were A.B. W. Dan Bergman 
(described in the later pages in this 
issue), A.B. Scania-Vabis, manufac- 
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turers of diesel vehicles and stationary 
engines, Telefonaktiebolaget, L. M. 
Ericsson (a description of which 
appears later in this issue), and A.B. 
Atomenergi, where’ research and 
development in atomic energy is carried 
out in collaboration with industry and 
many research laboratories. 

Also visited were  Liljeholmens 
Kabelfabrik, the laboratories of the 
Metallografiska Institutet and Kungl. 
Tekniska Hégskolan (both described 
in this issue), Aga, specialists in radio- 


communication, lenses and prisms, and 
anaesthetic equipment, and A.B. Elec- 
trolux, manufacturers of vacuum 
cleaners, floor polishers and kitchen 
machines. 

Members were also able to inspect 
the works of A.S.E.A., manufacturers of 
electrical equipment, and A.B. Svenska 
Metallverken, at Vasteras, Vasby and 
Finspong, descriptions of which appear 
in this or later issues. Also described 
in this issue are the works of Bolidens 
Gruvaktiebolag at Boliden, Falun and 
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Borlange, which were visited by some 
of the members. 

In Denmark, visits were made to the 
works of Andersen and _ Brunn’s 
Fabriker A/S, A/S Nordiske Kabel- 
og Traadfabriker, the Welding Centre, 
and the Department of Metallurgy, 
Royal Technical University, Copen- 
hagen, all of which are dealt with in 
later pages of this issue. A description 
of the works of Biirmeister and Wain’s 
Maskin og Skibsbyggeri, which were 
also visited, will appear at a later date. 





Personalities at the Banquet in the Stadhuset, Stockholm 


~ a | 


Mr. C. A. Jacobsson, Mr. G. L. Bailey 


Mrs. G. Kihistedt, Mr. E. H. Jones 


Some of the delegates and guests ascending the stairway to the 
banquet in the Golden Salon of the Stadhuset in Stockholm 


i 2 
Mrs. Erik Rudberg, Dr. Maurice Cook 


Dr. Borge Lunn and Friend 


Mrs. G. L. Miller 


Mr. and Mrs. P. G. Turner, 


Mrs. G. Philipson, Prof. Hugh Ford 


Mrs. U. Notini, Prof. W. O. Koster 


Dr. and Mrs. W. O. Alexander, Dr. and 
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RESUME OF PROCEEDINGS AT 


FIRST SESSION IN 
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STOCKHOLM 


Teechnieal Sessions 


of the Autumn Meeting of the Institute at the Kungl 

Tekniska Hégskolan, Stockholm, on the morning of Tues- 
day, September 22. Session “A” was based on the theme “The 
Production of Fine Copper Wire for Enamelling,” and Session 
“B” on “The Corrosion of Aluminium”. 

Three Papers formed the subject of discussion at Session a > 
namely, “The Spring Elongation Test”, by F. Schtickher, Ph.D., 
and R. Nilsson (7. Inst. Met., 1958-59, 87), “Softness Problems 
in the Manufacture of Fine Copper Wire for Enamelling”, by 
S. Carlén, R. Kihlberg and S. Lundquist (¥. Inst. Met., ibid), 
and “The Manufacture of Copper Wire for Enamelling”, by 
R. D. Carter, Ph.D. (F. Inst. Met., ibid). 

The chair was taken by the President, Mr. G. L. Bailey, who, 
after a few brief words of welcome to the delegates, called upon 
Mr. A. B. Ashton to act as Rapporteur. 


RAPPORTEUR’S REMARKS 


A. B. Ashton (Frederick Smith and Co. Ltd.): 

Present-day interest in the metallurgic2l aspects of enamelled 
wire production is reflected in the three Papers to be discussed. 
The subject as a whole divides itself naturally into three parts 
concerned respectively with the suitability of the copper as such 
which is of interest to copper producers; with wire fabrication 
procedures, which are of interest to wire makers, and with 
methods of testing, which are of interest to everyone. 

Carter points out that enamelling demands a copper which 
must be low in annealing temperature, and must be consistent 
in this respect. He mentions that different brands of copper 
may vary by up to 60°C. in their annealing temperatures. He 
draws attention to the difficulties of correlating annealing 
behaviour with composition resulting from the very low impurity 
contents and consequent analytical difficulties. 

Carlén and his co-workers have brought forward an extension 
of the well-known fact that impurities in solid solution raise the 
recrystallization temperature of copper. They postulate a 
reversible interaction between copper oxide and dissolved 
impurities, the equilibrium being tenperature-dependent. A 
good deal of the Paper is concerned with experimental evidence 
proving that high-temperature treatments, and the use or 
omission of water quenching, have considerable effects on the 
springiness of the finished wire. All of this is consistent with 
the postulated reaction. They make a further reference to an 
additional effect of lead as one of the impurities by suggesting 
that it is present as lead oxide and has an effect on the equili- 
brium by moving the balance towards the metal oxide/copper 
side; in other words, that presence of lead favours a purer 
copper lattice and, by inference, is favourable towards a low 
recrystallization temperature. 

Is there any other evidence available to support these two 
postulates? It will be noted that in Table I of the Paper 
(compositions of copper used) silver is omitted. Generally, 
silver content is regarded as significant. 

Carter stresses the importance of smooth wire surface and, 
therefore, the importance of pinhole defect. 

Hot rolling is stated to be the most potent source of surface 
imperfections. Quality requirements have started to sway design 
of hot mills, e.g. (1) Fault “overlap” prompting larger number 
of gentler passes. (2) Roll wear led to steel rolls instead of cast 
iron. (3) High pressure water jets lessened rolled-in scale. (4) 
Repeaters, guides, strippers, designed to prevent rod abrasion. 
He admits that shaving is necessary, while shaving is recorded 
in Carlén’s Paper as a normal procedure. Assuming shaving to 
be necessary, what is the optimum depth of shaving cut? 

The Paper by Carlén and his co-workers covers very compre- 
hensively the influences of : hot rolling temperature; method of 
rod cooling (quench or slow); annealing the rolled rod (at 
700°C.):; intermediate annealing of wire; and reduction after 
intermediate annealing. 

Index of effect is always the /4,.L value measured in spiral 
elongation test at 0-5 mm. diam. after annealing for 1 hr. at 
200°C. Results indicate that low hot rolling temperature, slow 
rod cooling, and annealing the rolled rod are all favourable. 
Intermediate annealing is favourable, but the temperature is 
critical for maximum improvement. Heavy reduction after 
intermediate annealing is unfavourable, but this effect is small 
so long as the reduction is below 95 per cenit reduction of area. 

Of these factors intermediate annealing is the most potent, 


T=: simultaneous discussions opened the scientific sessions 





but the temperature to achieve maximum effect is rather high, 
e.g. Fig. 2(d) shows increase from about 110 to about 410 in AL, 
but the temperature to do this is 500°C. (This is high for 
annealing wire on reels). Carter also indicates the benefit of 
intermediate annealing. The Paper does not relate results to 
those obtained in annealing during enamelling, where heating 
is cyclic and short time. 

Do these manufacturing variables show the same effects in 
enamelled wire as they do on the A\L values given by the spiral 
elongation test? 

Schickher’s Paper is a comprehensive account of the spiral 
elongation test as it is used by A.B. Svenska Metallverken for 
assessment of wirebar quality. The test consists of convertin 
the wirebar into a 5 mm. wire, annealing, forming into a spiral, 
extending the spiral by loading, and measuring the permanent 
extension. All physical variables and dimensions standardized 
and accurately controlled. 

Conditions of test are chosen so that: (1) The deformation is 
almost pure torsion, (2) Sensitivity to annealing temperature of 
the copper is very high, (3) The parameter measured is such that 
large numerical values are measurable with good accuracy with 
little difficulty. 

Mechanically, the test can be considered as a measurement of 
proof strain in torsion, using a test piece whose length is 2,000 
times its diameter. 

The Paper shows that spiral elongation values are proportional 
to the 0-1 per cent proof stress values of the material. 


DISCUSSION 


R. D. Burn (British Metal Corporation Ltd.): 

There has developed a marked tendency, in view of the great 
and increasing importance of fine enamelled copper wire, to get 
out of true perspective its quantitative importance in copper wire 
production as a whole. 

These three Papers have done much to rectify the general 
situation. Carlén, Kihlberg and Lundquist, for instance, begin 
both the introduction and discussion sections of their Paper by 
stressing “Since only a small part of wirebar production is 
intended for wire enamelling purposes . . . ” etc. 

The wirebar is still quantitatively the most important copper 
shape used—and while extruded base from billet comes into the 
picture for the larger sizes—fine wire production for enamelling 
must be less than half per cent of the total consumption. 

The order of presentation of these three Papers seems a little 
illogical in that they are in inverse order. 

e Paper by Carter is really the broad introduction to the 
theme as a whole, reviewing production, testing and enamelling. 

Both Carter and Carlén and his colleagues refer to the diffi- 
culty of “stickiness”, but Carter states that, other conditions 
being equal and perhaps critical, vacuum annealing can prevent 
“stickiness”’—whereas Carlén says “it has, unfortunately, not 
been possible to verify this assertion”. 

The results of my personal enquiries to vacuum annealers 
support Carter. Yet is seems paradoxical, as one would expect 
that hot contact in a vacuum, with at least a certain degree of 
contact pressure, would favour diffusion and welding. 

Does the effect of residual lubricant in, rather than on, the 
surface change the situation—and which is the correct answer? 

In discussing enamelling defects from the rod mill, Carter 
refers to the interference by surface, and sub-surface oxide 
particles. Am I correct in inferring that the particles are cupric 
oxide from the rod mill and preheating furnace—and not the 
inherent cuprous oxide of the tough pitch copper, nor cuprous 
oxide formed from such cuvric oxide which on occasions is 
reduced to the lower state by hot rolling into the copper? Does 
not the presence of cuprous oxide improve adhesion of the 
enamel whereas cupric oxide disrupts it? 

None of these Papers seems to refer to the use of extruded rod 
for enamelling wire, and for the larger sizes is that not an 
important source?—especially in view of the high cost of shaving. 

All three Papers presuppose that the rod from wirebar must 
be shaved as a precaution against possible a rod mill 
defects. Mechanical tests referred to seem to based on 
material 0-02 in. (0-5 mm.) or larger. Is that td fine wire? 

Am I correct in understanding that a good deal of really fine 
wire (0-004-0-006 in.) is made for enamelling satisfactorily from a 
good standard wirebar and rod without shaving—if so, is good 
the opcrative word here? 

In the development of vertically cast bars, even when scalped, 
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it has not been possible to prove for universal acceptance that 
they are better than ordinary regular bars for this type of fine 
wire (0-1 mm.). Is the rod mill quality the determining factor 
more so than the bar? 

There is the further field of ultra-fine wire for enamelling— 
0-02 mm.—especially at £8,000 per ton. At about 0.00125 in. 
(0-03 mm.), material drawn without difficulty to that stage begins 
to give trouble due to breaks—are they due to the volume effect 
of the set oxide making its presence felt? 

The importance of rod surface is stressed by all authors and 
Carlén refers to the Ox-off process versus shaving. The furnace 
treatment with hydrochloric acid gas in an oxidizing atmosphere, 
followed by quenching and pickling, must remove all surface 
oxide, except in very deep laps which must, however, then 
become visible—and also the copper dust which otherwise arises 
from the surface cuprous oxide with sulphuric pickle. Does the 
process give a surface as good as shaving, with less metal loss? 
The beneficial effect that can arise from the heat-treatment as 
such, seems fortunately fortuitous. 

An interesting and important point about the Paper by Carlén 
is that it is the result of co-operation and close liaison between 
wirebar maker and user. The sort of co-operation which from 
time to time has always proved of mutual benefit, leading also 
to the benefit of later manufacturers and users of the product 
for all time. 

Of particular value in the Swedish domestic set-up, the authors 
suggest, quite rightly, that for this particular problem they 
have developed and supplied a key to such co-operation being 
applied universally. 

In a customs refinery, slight but definite variations, which 

can occur from charge to charge, are unavoidable But the major 
part of electrolytic copper supplied to the United Kingdom 
comes from four major refineries whose ore bodies and mining 
and recovery methods change not at all, or very slowly. Their 
products are easier to control and, in fact, variations other than 
sulphur and oxygen are almost undetectable over long periods of 
time. 
For about 80 per cent of the wire produced from any good 
standard wirebar, these differences are not even noticed—hence, 
perhaps, the scepticism that used to persist that certain brands 
are particularly suitable for certain special jobs. These Papers 
highlight the fact that this can be true—and the difference due 
to the different rates of initial work agen caused by 
impurities—or their variations—and maybe combination—can 
now be fairly readily expressed by a test which has a sensitivity 
beyond present methods of routine analysis or determinations of 
electrical conductivity. 

It is interesting to hear from time to time the various opinions 
as to which are the key impurities responsible. Some say 
selenium, some iron, some antimony or arsenic, some silver, and 
so on, but very few consider sulphur or oxygen. 

The analysis of the various coppers in relation to their be- 
haviour given by the authors is a good picture, but they omit 
silver and selenium. These analyses also illustrate the author’s 
own work on the use of lead to reduce the effect of sulphur. 

The truth can well be that all the varying opinions are each 
true in its specific instance and the limitations of even modern 
methods of routine analysis begin to become apparent. 

The coppers produced from oxidized ore bodies by electro- 
winning are the ones, other things being equal, which give the 
maximum /\L figures. Those are the coppers that are also the 
most suitable for the manufacture of copper-oxide rectifiers. 

The coppers which give the best glass-to-copper seals, even if 
they cannot be used for that in practice, are tough pitch. They 
are also the coppers which give the most serious problem for 
scale removal, e.g. inside tubes if open fire annealed. 

The spring elongation test is an ultra-sensitive test of purity, 
other things being equal. Is scale adhesion—which, unfortu- 
nately, cannot be determined or expressed in a neat number like 

L—also a key to impurity? 

All these coppers are very low in silver. Smart and Smith 
show that silver alone at the low concentration of the average 
electro-copper, is an impurity with very low effect, although it 
is one which remains in solid solution without any reference to 
the oxygen balance or lead content. 

There is no reason to suspect that they are at all wrong. So 
in certain cases, does silver act in conjunction with selenium 
and/or sulphur—in virtue of the presence of Ag,Se or Ag,S— 
two very stable compounds which can exist in solid solution, or 
— metastable solid solution, when the mechanical effect still 
applies. 

Bear in mind how the authors have shown that stabilizing heat- 
treatment can reduce to some extent what would otherwise be 
the greater effect of impurities. 

The third Paper, by Schiicker and Nilsson is one of those 
singularly efficient Papers which leave little for discussion. 

The interesting thing is that they show why a test based 
empirically on rule of thumb development along the practical 
lines in which the material is used is morse sensitive than any 

other means at our disposal. 
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High conductivity copper is used for many things other than wire 

for enamelling, including a good deal of strip and sheet produc- 
tion where electrical conductivity does not matter and where it 
might be a bit better, in the finished form, if it were less pure 
than now. 

If all high conductivity wirebars are to be suitable for 
enamelling wire, as has been hinted on occasions, such bars 
would be far from suitable for their present uses for many other 
semi-manufactures. 

A standard specification test for AL has a very definite place 
in the scheme of things—but that is in a wire specification and 
not in a wirebar specification. 

Carlén and his co-authors give a very logical and practical set 
of instructions how to obtain the right copper for wire for 
enamelling, without imposing on other users any risk of getting 
copper which is less suitable than they get now. 

D. Carter (British Insulated Callender’s Cables Ltd.): 

Deep shaving is necessary to the extent of 0-0lin. on 
untreated rod. The best method is to hone, when the defects 
come off as dust. “Stickiness” is generally reduced by vacuum 
annealing, the film of oxide inhibiting the welding process. 

S. Lundquist (Bolidens Gruv AB): 

The influence of silver in our copper is not marked, it being 
present only in the region of 5-10 gm/ton. No information is 
available concerning the effect of selenium, as we were not 
able to analyse for it. 

R. Eborall (British Non-Ferrous Metals Research Association): 

It is implicit that softness is desirable in the manufacture of 
copper wire, but not in all applications of the metal. According 
to Carlén, the proper solution is to disregard the composition 
of the wirebar and apply a suitable annealing treatment. Is this 
acceptable? 

With regard to the spring elongation test, was the surface 
strain of 10 per cent chosen deliberately? An intermediate 
anneal at 700°C at the rod stage was standardized in the test. 
This seems — high and why, therefore, was it chosen? 

R. Kihlberg (AB Svenska Metallverken): 

The temperature of 700°C. was chosen in order to eliminate 
the influence of any variation in hot rolling temperature. We 
were attempting to simulate conditions in the hot rolled state. 

C. Blazey (Metal Manufacturers Ltd., Australia): 

There is a marked difference in any one rod. The softening 
rate of the front end is higher than that of the back end. The 
biggest variation in softening properties is always to be found 
in coppers of the highest purity, and these also show the greatest 
variation in annealing properties. High-purity coppers are also 
more sensitive to variations in hot working. 

No mention is made in any of the Papers of cracks in wire- 
bars. These are more common than is generally believed. 
What is the effect of cracks on surface quality, and what are 
the causes of cracks in wirebars? 


SESSION “B” 


WItH Dr. Ivor Jenkins in the chair, a discussion of “The 

Corrosion of Aluminium,” arranged by the Nuclear Energy 
Committee, was held simultaneously with Session “A”. Three 
Papers, presented by Prof. J. G. Ball as Rapporteur, formed the 
basis of discussion. They were “Some Properties of Oxide Films 
Formed During Aqueous Corrosion”, by J. S. L. Leach, Ph.D. 
(F. Inst. Met., 1958-59, 87); “Aluminium Alloys for Water- 
Cooled Power Reactors”, by E. C. W. Perryman (f. Inst. Met., 
Ibid); and “The Corrosion of Aluminium and its Alloys by High- 
Pressure Steam”, by N. J. M. Wilkins and J. N. Wanklyn 
(F. Inst. Met., ibid). 


RAPPORTEUR’S REMARKS 


Prof. J. G. Ball (Royal School of Mines, London): 

Dealing with different aspects of corrosion processes, the first 
Paper by Perryman discusses the corrosion of complex 
aluminium alloys in static and moving water at temperatures 
up to 300°C. The second, by Wilkins and Wanklyn, investigates 
the resistance of certain aluminium alloys to dry steam in the 
temperature range 270°-500°C. The third describes a method 
of measuring the physical properties of oxide films as they form 
during the corrosion process. 

Although commercial purity aluminium can be used in water 
at a low temperature of about 100°C., it is subject to inter- 
granular corrosion at, say, 260°C.—a typical reactor temperature 
—blisters form below the metal surface, and give rise to rapid 
corrosion. 

Additions of nickel and iron prevent blistering and inter- 
granular attack and give alloys which might compete with 
Zircaloy for reactor use. 

Perryman’s Paper is a careful and thorough investigation of 
the potentialities of such alloys for pressure water reactors. Two 
types of test were undertaken and significant differences in 
behaviour in these two types of test were noted: (1) static tests 
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in autoclaves; (2) dynamic tests in loops with a water velocity 
of 20 ft/sec. over the specimen surface (turbulent conditions). 

Corrosion was assessed by weight gain in static tests, but by 
dimensional change in dynamic tests because of dissolution. 

From an initial series of aluminium-nickel-copper and 
aluminium-iron-nickel-silicon alloys, two were chosen from 
static test results for further work: 0-5 per cent nickel-0-5 per 
cent iron-0-2 per cent silicon, and 2-0 per cent nickel-0-5 per 
cent iron-0-2 per cent silicon. 

The first series showed that aluminium-nickel-iron alloys were 
superior to aluminium-nickel, and that for a given iron content 
there was an optimum silicon content. 

Work on static tests on these alloys at 300°C. showed that 
the film formed consisted of two layers—an outer crystalline one 
and an inner one containing particles of the aluminium-nickel- 
iron phase. The attack was more uniform on the high nickel 
alloy and the rate of corrosion was lower. 

Measurements of layer thicknesses in the film showed that 
the outet layer was of the same thickness for the two alloys, but 
the inner layer was thicker and the corrosion rate higher for the 
low nickel alloys. This suggests that the inner layer is the rate 
controlling part of the oxide film. 

A third layer might exist, as at high temperatures (350°C.) a 
third layer is detected, and it is the only part of the film con- 
taining uncorroded particles of the compound. 

Further small additions of titanium, beryllium and zirconium 
to the low nickel quaternary alloy aluminium-nickel-iron-silicon, 
showed that in static testing the rate of corrosion was decreased 
and was more uniform. Further tests showed that similar 
additions to the higher nickel content alloys gave further corro- 
sion resistance again—indicating that the effects of nickel and 
the small quantities of titanium, beryllium and zirconium are 
additive. 

In the dynamic tests in loops, a somewhat different picture 
emerges—earlier work in various laboratories had revealed 
inconsistencies in results obtained from dynamic tests, and it 
was supposed that the ratio of specimen area to volume of water 
in the loop was important as this would influence the rate of 
saturation of the loop water with corrosion product. 

The effect of the surface area: volume ratio has been shown 
in this work to be important, especially in the range up to about 
70-100 cm? specimen area to a litre of water in the loop. 

Above the value of 170 cm?/litre the ratio does not appear 
to be important. 

With this variable removed (using 500 cm?/litre), the investiga- 
tion showed that alloy composition in the range from 0-5 to 2 per 
cent nickel, with or without trace additions (titanium, beryllium, 
zirconium) does not significantly influence corrosion rate. 
Further, it was noted that position in the loop is important— 
samples upstream corroded more rapidly than samples down- 
stream. This indicates that the effect of the inhibitor is lost 
during a circuit of the loop. 

Further, samples placed in the loop after a test has been 
proceeding for some time show an initially higher rate of 
corrosion than the original samples but, after a time, the rate 
settles down to that of the original samples. 

An effective method of reducing the corrosion rate was 
found in the so-called “pre-filming”, i.e. formation of a film in 
static water before placing the specimen in the loop. A factor 
of about 5 times reduction in rate was obtained by this method. 

The effect of water composition was investigated, with par- 
ticular reference to SiO, content in solution. Other investigators 
have shown that phosphoric acid is an effective inhibitor, but 
values of pH of about 4 must be maintained—such a low pH 
would be a limiting factor in circuits containing mild steel or 
stainless steel. 

It was also known that SiO, was an effective inhibitor in static 
tests and might be capable of operating at a higher pH than 
phosphoric acid, i.e. about 7 or slightly less. Static tests demon- 
strated the effectiveness of SiO, as an inhibitor in neutral, or 
nearly neutral, solutions. The optimum content was in the 
range 300-1,000 p.p.m. 

Dynamic tests confirmed this result, even though the tests 
were carried out at low surface area: volume ratios. However, 
although the general corrosion was low severe pitting was 
encountered. The effect of heat flux during reactor operation 
is suspected to cause enhanced corrosion, and the present inves- 
tigation confirms this, although the results are rather incomplete. 

Attempts were made to correlate corrosion behaviour with 
metallographic structure. The general nature of the corrosion 
results suggests that the ternary compound FeNiAIl, is more 
effective than the binary NiAl.,. 

One investigator supposes that this is due to the finer form 
of the particles of FeNiAl, than either NiAl, or FeAl,, but the 
present investigators do not wholly agree with this. 

The present observations indicate that the removal of fine 
particles from a structure of mixed particle sizes improves 
corrosion resistance, ¢.g. the addition of beryllium tends to 
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reduce the number of fine particles and possibly to increase the 
number of large particles (beryllium improves corrosion 
resistance). It is even suggested that the less uniform attack 
in the low nickel beryllium-free alloy is due to the presence of 
mixed size particles, the rapid attack taking place in regions of 
fine particle size. 

In the dynamic tests, these correlations cannot, of course, exist 
as there is little sensitivity to alloy composition. 

The low mechanical properties of the alloy led to attempts to 
obtain additional strength by the addition of magnesium. How- 
ever, such alloys were found to be very prone to intergranular 
corrosion and would not be satisfactory in the normal wrought 
condition. 

However, the use of “atomized” alloys showed considerable 
promise—in this technique, the molten alloy is atomized in air 
or water and subsequently fabricated by powder techniques. 
The few tests reported indicate good corrosion resistance of such 
alloys, combined with good mechanical properties. 

Fabrication appears to present no major difficulties, but the 
coarse structure associated with a fusion weld can lead to 
enhanced corrosion rates, and for this reason pressure welding 
is probably the necessary method of joining. 

The Paper ends with an excursion into the “Alice in Wonder- 
land” world of reactor economics and comes to the disappointing 
conclusion that the aluminium alloys cannot compete with 
zirconium—it is, of course, implicit that this conclusion applies 
to high-temperature applications and would not be valid for 
lower temperature. The permanence or transience of such a 
conclusion is probably a matter for debate. 

In the second Paper, by Wilkins and Wanklyn, corrosion in 
static high pressure dry steam has been investigated between 
270°C. and 500°C., using an aluminium-nickel-iron alloy with 
2.5 per cent nickel and 0-5 per cent iron, and also some samples 
of S.A.P. 

Control of pressure was difficult in the apparatus used and 
experiments were consequently made at constant time and 
variable pressure. Dry steam from start of test. 


At 325°C. it was possible to conclude that the rate of corrosion 
(as determined by weight gain) is proportional! to the fourth 
power of the steam pressure for a given time and, for given 
pressure, the rate is parabolic with time, and the corrosion 
proceeds by uniform film growth. 

At lower temperatures, down to 270°C., it is inferred that, 
for a given pressure, there is an increase in corrosion rate, 


although the basis of this conclusion is somewhat uncertain 
because of the small number of results. 

At the higher temperatures of 400°C. and 500°C. some 
specimens showed good resistance to corrosion, but in some 
cases (about 50 per cent) heavy penetrating attack developed. 
This local attack could develop rapidly over the whole specimen 
and result in the disintegration of the specimen to a powder 
consisting of about equal amounts of oxide and metal. 

At 500°C. the rapid attack did not produce a powder but 
caused a general enlargement of the specimen, which retained 
its shape and even identification marks. 

By contrast, similar experiments on S.A.P. showed that cor- 
rosion resistance was poor up to 325°C. and good at 500°C. At 
270°C. a solid black product was formed as a result of corrosion 
and “growth” occurred in layers. At 325°C. the attack took 
place in two stages—first, an undermining effect of layers 
probably associated with the structure, and second, the eruption 
of blisters and formation of a voluminous product. 

These results suggested the combination of the properties of 
S.A.P. conferred by the oxide with the properties of the nickel- 
containing alloy. Consequently, experiments were made on 
S.A.P. made from aluminium containing 1 per cent nickel, and 
the results indicate that good corrosion resistance is obtained 
over the range from 305°C. to 435°C. 

In discussing their results on the aluminium-nickel-iron alloy, 
the authors conclude that the parabolic nature of the corrosion- 
time curve shows that control of the corrosion process is to be 
found within the film, and they proceed to examine the reasons 
for the extreme pressure sensitivity observed. They suggest 
that in low-pressure steam the film is Al,O,, and that increased 
pressure favours the inclusion of hydroxyl groups to form a less 
protective monohydrate. 

The effect of the alloying elements might be to vary the 
provortion of hydroxyl group in the film and thereby to influence 
ionic mobility and, as a consequence, rate of corrosion. 

The fact that a high proportion of metal is found in the 
powdered corrosion product of the aluminium-nickel-iron alloy 
(and not in pure aluminium) leads the authors to suggest that in 
the alloy there are chemically-favoured regions for attack which 
are not necessarily grain boundaries. 

The retention of shape after complete attack at 500°C. is 
suggested by the authors to be possibly due to the sintering of 
oxide-covered particles which, at 400°C., are formed without 


subsequent sintering. 
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The penetrating attack at 400°-500°C. is in some way 
prevented by the oxide in S.A.P. and, although there are some 
suggested mechanisms, this behaviour still requires a convincing 
explanation. 

The third and final Paper, by Leach, presents some results on 
oxide films which might find application in explanation of some 
of the phenomena presented in the other Papers, even though 
the data outlined were obtained mainly on uranium. 

The essence of the Paper is in the application of a technique 
for determining the electrical properties of an oxide film during 
its formation and without its removal from the corrosion 
environment. 

The test specimens consisted of s-uranium and uranium-12 per 
cent molybdenum alloy heat-treated to retain the y phase. They 
were arranged in a test cell containing solutions giving, respec- 
tively, pH values of 1, 8.4, and 13. Arrangements were made 
to reduce the free oxygen content of the test solution to low 
level before introducing the test electrode and making the 
experiment. 

Measurements of capacity and resistance could be made when 
the test electrode was free from loading or D.C. polarization, 
and results could be obtained in agreement with those obtained 
from a potentiostat, provided the period for the applied potential 
was short; at longer times the capacity increased with time and, 
presumably, with thickness. The capacity also increases as the 
potential becomes less negative and these results suggest that 
valency changes are taking place in the oxide. The conductivity 
under these conditions is almost zero—the conditions being a 
hydrogen-free specimen in the y-phase 

Cathodic charging of the specimen gives a somewhat different 
picture. At potentials between —0-3 and —1-0 V, the conduc- 
tivity of the film is greater than in the hydrogen-free condition 
by a factor of about 25, while beyond —1-0 V there is a sudden 
increase in conductivity giving values up to 500 times that of 
the hydrogen-free state. 

There is, however, no significant change in the capacity values 
from those of the hydrogen-free state, indicating that the thick- 
ness of the oxide film is substantially the same for the two 
conditions of the specimen. 

With z-uranium, the capacity increase 
tials is greater than with the )-alloy. 


at more positive poten- 
e conductivity shows 


high values at less negative potentials and lower values at more 
negative potentials without the increase noted with the 


y-alloy 
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Results on hydrogen-free z-uranium were very time-sensitive 
and are not reported, but the general effect was that the conduc- 
tivity increased rapidly from low values to the values for 
hydrogen-containing samples. Changes in pH of the cell solution 
with y-alloy specimens showed that the potentials at which con- 
ductivity increases occurred were varied, and it is suggested that 
this is associaied with the differences in potential required, at 
the various pH values, to produce a given hydrogen ion 
concentration. 

The significance of these results lies in the proposed correlation 
between enhanced corrosion rates in uranium, zirconium and 
aluminium, and the increased conductivity of the oxide film 
which is presumably associated with a high hydrogen content, 
the onset of enhanced corrosion being delayed in materials with 
a high solubility for hydrogen which will delay the build-up of 
a concentration sufficient to influence the film properties, noting, 
however, that film thickness is probably not an important 
variable as it appears to be constant for the conditions reported. 

Possible mechanisms for the effect of hydrogen on the oxide 
properties are discussed, and it is concluded that the important 
influence is electrical rather than mechanical—i.e., causing a 
change in diffusion rates within the oxide rather than by directly 
causing mechanical failure by cracking. Cracking, however, 
might occur as a result of increased corrosion rates introducing 
internal stresses into the oxide. 

It follows that studies of oxide films away from their corrosion 
environment are probably misleading because of the likely loss 
of hydrogen and its associated effects. It also follows from this 
suggested mechanism that measures which decrease the amount 
of hydrogen in the oxide film will decrease the rate of corrosion. 
Examples in support of this are: 

(1) Addition of zirconium to uranium delays onset of break- 
away corrosion, 

(2) increasing solubility of hydrogen in uranium by stabilizing », 

(3) decrease in rate of corrosion by making aluminium the 
anode in a corrosion cell, 

(4) additions of iron and nickel to aluminium to provide points 
of low hydrogen overpotential and thus permit evolution of 
hydrogen as a gas, 

(5) reduction by large factors of corrosion rate of titanium by 
making it an anode in a corrosion cell, 

(6) corrosion rates of allotropes of manganese are lowest in 
the forms having greatest solubility for hydrogen. 


{Courtesy National Travel 
Association of Denmark 
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Works Visit 


AB Svenska Metallverken 


By L. TILLBERG 


OR a long time copper and 
F brass have played an important 

part in Sweden’s economy. 
Copper ore has been mined since 
the thirteenth century, and products 
made of copper and its alloys have been 
manufactured on an industrial scale 
for several hundred years. In 1607, 
the Swedish Crown established at the 
village of Skultuna a brass factory 
which later became part of AB Svenska 
Metallverken. Thus, Metallverken, or 
“Svenska” as it is often called abroad, 
could celebrate its 350th anniversary 
in 1957, although the festivities were 
mainly characterized by the fact that it 
was 50 years since the company began 
operating under its present name. In 
1907, AB Svenska Metallverken was 
formed through a merger of the three 
leading copper and brass works. The 
largest unit in this group was located at 
Vasteras, which became the centre of 
the new company’s activities. 

A few years later, another metal- 
working company came into existence 
at Finspong, a small town in central 
Sweden with industrial traditions since 
the middle of the 16th century. 
The two companies at Vasteras and 
Finspong developed at about the same 
pace and were making the same range 
of products. In 1942, Metallverken 
acquired a controlling interest in the 
Finspong Works. By this transaction, 
the prospects of rationalization and 
modernization of the Swedish produc- 
tion of non-ferrous semi-finished 
products were radically improved, and 
an organization was formed which 
could compete in size and efficiency 
with other European metal works. The 
manufacture of each range of products 
could now be concentrated at either of 
the plants, and, with a few exceptions, 
it was decided to locate the production 
of light alloy semi-manufactures at the 
Finspong plant whereas the Va4steras 
and Granefors divisions took over con- 
version of copper and brass alloys. 
This concentration enabled the bene- 
fits of mass production to be realized. 

To-day, the company’s annual pro- 
duction of semi-manufactures totals 
well over 100,000 tons, roughly 25 per 
cent being light alloy goods. Except in- 
sulated cable, Metallverken makes a full 
range of semi-manufactures in copper- 
and aluminium-base alloys in the plants 
at Vasteras, Finspong and Granefors. 
Two factories at Skultuna = and 
Upplands Vasby make end products in 
various stages of finish, and a couple 
of smaller plants for special products 
complete the organization, which em- 
ploys about 5,500 people. The head 
office and general sales office are located 
at Vasteras. 


The company has itself designed and 
built a substantial portion of its equip- 
ment, such as strip mills, wire rod mills, 
a tube-reducing machine, wire drawing 
and stranding equipment, and several 
other machines. A special department 
was set up, originally with a view to 
designing furnaces suitable for the 
company’s own needs, but a growing 
demand in other branches of industry 
for this depariment’s products soon 
made it desirable to give the organiza- 
tion the status of a limited company, 
which was called Ugnsbolaget. This 
wholly-owned subsidiary now sells the 
main part of its production to customers 
outside the Metallverken group. 


Vasteras Works 

The plant at Vasteras is responsible 
for supplying most of the semi-fabri- 
cated copper and brass which the 
domestic market can absorb. Produc- 
tion includes sheet, strip, rod, bars, 
sections, wire and cable in all the cus- 
tomary copper-base alloys, as well as 
steel-aluminium conductors. Small 
arms ammunition is also made at 
Vasteras, and there is a manufacturing 
department which turns out powder 
metal products, etc. In 1958, about 
75,000 tons of “semis” were produced. 
All in all, 1,800 people are employed 
at the Vasteras Works. 

The melting shop is equipped with 
low-frequency induction furnaces of 
the channel type, having detachable 


1,000 kW low-frequency induction furnace 


inductor units. The two largest, 
which were built by the company, are 
rated at 1,000 kW, each being capable 
of melting 9,000 Ib. of metal per hour. 
Three 250 kW _ Ajax-type double 
channel furnaces are used for swarf 
smelting at the rate of 2,000 Ib/hr., and 
six smaller units each have a capacity 
of about 1,100 lb/hr. Bulk production 
brass ingots of standard composition 
are cast in a semi-continuous machine 
designed and built at the plant. Non- 
oscillating moulds with untapered 
chromium-plated walls are used. The 
holding furnace takes a maximum 
charge of 10,000 Ib. and is fed via 
ladles from the 1,000 kW furnaces. The 
largest ingots which can be cast on this 
machine are 24in. x 8in. or 12 in. dia. 
and maximum length, except for the 
largest types of slab, is about 15 ft. 
Most of the conventional casting is 
done in solid copper moulds with 
drilled cooling channels. The remain- 
ing moulds of older types are gradually 
being substituted, as the solid copper 
type has proved very economical in 
spite of a high initial cost. 

The annual capacity of the melting 
shop amounts to some 60,000 tons of 
ingots. 140 different alloys are on the 
programme, but the four most common 
account for about 85 per cent of the 
output. 

The copper and brass extrusion 
department has an annual capacity of 
18,000 tons of rod, bars and sections 


apttl! 7 
Sddasr, a & dD pile 
eee 





204 





2-high reversing hot mill 


distributed between some _ 12,000 
different orders. A modern self-con- 
tained oil-hydraulic Loewy press with 
an extrusion force of 2,500 tons is used 
for bulk production of round and 
hexagon rod, mostly in leaded brass, 
and rectangular copper extrusions for 
strip and bus-bars. The press is 
extensively mechanized and is served 
by a crew of six, including a furnace 
operator and two transport workers. 
Rod as large as 2in. dia. is extruded 
into electro-hydraulically driven coilers 
from which the coils are transferred to 
an automatic air-cooling and water- 
quenching line. By-passing the coilers, 
heavier rod and bars can also be pro- 
duced, but these are normally extruded 
in an older 1,250-ton press. The fur- 
naces are equipped for firing with oil 
or gas or a mixture of both. Sections 
are made in a special department using 
an old press with a nominal capacity 
of 1,500 tons. The processing equip- 


ment further includes five drawing 
machines (Schumag and Lomatic), 
drawbenches, sizing mills, straight- 


eners, pickling plants, annealing fur- 
naces, etc. The department has a tool 
room, the activities of which are mainly 
concentrated on storing and main- 
tenance, but new tools are also made 
to some extent. The tool room, which 
besides conventional tool machines 
also has a spark erosion machine, 
employs about 20 workers. 

Adjacent to the extrusion shop there 
is a highly-mechanized department for 
storing and despatching rod and bars. 

About 20,000 tons of copper alloy 
sheet, strip and circles are produced 
annually at the Vasteras Works. The 
production is subdivided into three 
categories: heavy plate, which is being 
rolled in widths up to about 10 ft. in 
very old two-high mills; strip in widths 
up to 14 in. and gauges between 
0-004 in. and 0-1 in., and strip in 
gauges from 0-004in. to 0-060in. in 
widths up to 40in. The two mills are 





placed in bays on each side of a central 
hall containing machine rooms and 
heating furnaces. The furnaces and 
the drive machinery are common to 
both mills, which are run alternately. 
The narrow strip hot rolling mill is a 
two-high reversing universal mill with 
roll dia. 29in. and 29 in. roll face. 

The other hot mill is a Morgards- 
hammar two-high reversing mill with 
29 in. roll dia. and 65 in. roll face. 
The mill is equipped with programmed 
screw-down control receiving impulses 
from a punched card. The card con- 
taining the rolling programme can be 
changed in 15 sec. An edge trimming 
machine is used for trimming when 
rolling leaded brasses after the strip 
has been cooled in water spray. 

After hot-rolling, oxides and surface 
defects are removed in Torrington 
machines. After one side has been 


Automatic aluminium wire rod rolling mill 
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milled the strip is fed out upon a 
special roller table which forms a loop 
over the machine so that the strip is 
turned over as well as returned to the 
entry side. 

A four-high Schloemann cold rolling 
mill is used for breaking down heavy 
gauge strip starting at 0-3 in., for 
finishing medium gauge strip down to 
0-008 in. and for temper rolling with 
reduction between 5 and 15 per cent. 
The auxiliary equipment includes a 
machine for breaking up coils, feeder 
rolls and an up-coiling machine. Work 
roll dia. is about 16in., back-up rolls 
40 in. and roll face 50in. Maximum 
rolling speed is 600 ft/min. and main 
motor power 1,200 h.p. 

Strip over 0-06 in. thick is coiled and 
then annealed in a pusher type furnace, 
and smaller gauge strip is fed through 
a continuous annealing and pickling 
plant. Because of frequent changes 
between copper and brass, no attempt 
has been made at controlling the 
furnace atmosphere. 

Finished strip is edge trimmed, 
straightened and cut to lengths in an 
Ungerer plant with a maximum speed 
of 200 ft/min. A coiler can be inserted 
between the straightener and the flying 
shears when coiled strip is specified. 

Aluminium cable for overhead con- 
ductors is produced with equipment 
most of which has been designed and 
built by the company. A fully-auto- 
matic wire rod mill rolls 250 Ib. 
aluminium wire-bars down to y« in. in 
16 passes with a crew of five, including 
the furnace operator and one hand to 
transport coils from the mill. The 
6in.x6in. wire-bars are heated to 
450°C. in an oil-fired pusher type 
furnace and are automatically conveyed 
to the roughing mill. This consists of 
a three-high stand for the first eight 
passes and a tandem-mounted two- 
high stand for the ninth pass. In the 
first stand the bar is handled by pneu- 
matically-operated manipulators, and a 
repeater leads it into the second stand. 
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The intermediate looping mill has two 
separately-driven trains in line having 
two and three stands _ respectively. 
Repeaters are used on both the square 
and the oval sides of the trains. The 
rod is finished in two continuous 
stands in which the drive motor, reduc- 
tion gear and pinion drive have been 
combined in one unit. Finally, there 
are two coilers working alternately, 
the motors of which are synchronized 
with that of the final stand of the roll- 
ing mill. Finishing speed is about 
2,000 ft/min. The mill, which is very 
compact, processes one wife-bar a 
minute, amounting to an average pro- 
duction of about 6 ton/hr. of wire rod. 
The quality of the rod is automatically 
controlled with electronic equipment. 

Wire is drawn down to a minimum 
gauge of 0-07 in. in equipment consist- 
ing of five company-designed 13-draw 
slip-machines and one Morgards- 
hammar Bee-line nonslip machine. 
The wire rod coils are butt welded 
before drawing, and a special device 
stops the drawing machines when a 
pre-determined length of wire has 
been spooled on the reels. 

The stranding equipment forms a 

system based on the reels being carried 
three by three in detachable box-like 
frames. Stranders and all auxiliary 
equipment such as spooling machines 
and transport devices have been 
designed to fit in with these frames. 
The strander body has a square section 
and four of the frames can be attached 
to each body, accounting for a maxi- 
mum of 12 reels/strander. For pro- 
duction cf multi-layer cable, two such 
machines are arranged in tandem. 
Each reel carries up to 1601b. of wire 
and the machines run at 200 r.p.m. 
Single layer cable is produced in two 
Neuhaus tubular stranders. The 
stranding equipment is capable of pro- 
ducing about 15,000 tons of cable per 
year. 
The copper wire rod mill is basically 
of the same design as the aluminium 
mill, except for the addition of a 
continuous finishing train. Standard 
4in. x4in. wire-bars are rolled down 
to gauges between jin. and jin. To 
roll } in. rod, 18 passes are required of 
which the first seven are rolled in a 
roughing train consisting of a three- 
high and a two-high mill. Four inter- 
mediate passes are made in a looping 
mill and the remaining seven in a 
continuous train with four horizontal 
and three vertical mills with electronic 
speed control. The mill produces 
about 25,000 tons of copper rod per 
year, of which somewhat less than half 
is processed to round or flattened wire 
at the works, the rest being delivered 
in rod form. Copper alloys such as 
cadmium-tin-copper and 76/24 alloy 
are also rolled in this mill. 

The wire drawing department has a 
number of slip and nonslip drawing 
machines, stranding equipment, single 
blocks, rod shaving units and wire 
flattening mills. The annealing equip- 
ment includes vacuum- and inert-gas 
batch-type bright annealing furnaces 
for coils and fine wire spools and a 


Charging 24-spool 
stranding machine 


continuous furnace for annealing 
flattened wire on heavy size spools. 

The department also has its own 
section for die maintenance and exten- 
sive equipment for quality control of 
manufactured products. 

There is no central laboratory in the 
company’s organization, and the indi- 
vidual works have been free to adapt 
the laboratories to suit their particular 
needs. At Vasterds there are different 
departments for routine control, de- 
velopment and research. 

Activities in the routine control 
department include carrying out in- 
vestigations, advising production on 
control of materials and the statistical 
evaluation of test results and issuing 
certificates of analyses. This depart- 
ment has a section for chemical and 
spectrographical analyses of which 
about 65,000 and 200,000 respectively 
are carried out per year, and a section 
for testing mechanical properties. 

The development department is 
concerned with production problems, 
spotting causes of trouble in the pro- 
duction departments and following up 
new production methods. To this end, 
the department operates a pilot plant 
which is equipped with a rolling mill, 
a drawbench and other machinery. 

In the research department three 
sections are studying the physical 
properties of metals, metallography 
and corrosion. 


Upplands-Vasby Works 


With 650 employees, this division 
produces yearly about 800 tons of hot- 


forged parts in copper, brass and 
aluminium alloys, and pressure die- 
castings of which some 800 tons are 
made of aluminium alloys, 100 tons in 
magnesium alloys and about 400 tons 
in zinc alloy. In addition, 2,500 tons 
of plastics goods are turned out in the 
finished and semi-finished stage. 


Hot forgings are produced in 90- 
300 ton friction screw presses as well 
as in crank presses from 75-300 tons. 
Of the latter, one is capable of pro- 
ducing cored forgings with cores from 
four edges. Electric furnaces are used 
for light alloys and for copper and 
brass when close temperature control 
is required, otherwise heating is done 
in oil-fired furnaces. 

Zinc die-castings are produced in 
hot-chamber machines with die-locking 
pressures of up to 250 tons with pneu- 
matically or hydraulically actuated 
plungers. For aluminium _ alloys, 
modern fully hydraulic cold-chamber 
machines of European and American 
manufacture are used, the largest of 
which have a die-locking pressure of 
800 tons. The melting and holding 
furnaces used for these metals are of 
the low-frequency induction type. 
Magnesium, on the other hand, is 
melted in gas-fired furnaces and cast in 
hot-chamber machines with direct-air 
injection, of the company’s own manu- 
facture. Surface treatment of the 
castings includes polishing, anodizing, 
nickel-chromium plating, etc. 

The bulk production in the plastics 
department consists of “semis” in the 
form of polyethylene tubing and film, 
and sheets of polystyrene and poly- 
ethylene. The extruders, which are 
designed and built by the company, 
produce tubes up to 16in. outside 
diameter, and blown film having a flat 
width of up to 20ft. Screw sizes are 
2} in. to 6in. 

Injection mouldings of polyethylene, 
polystyrene and nylon are also made. 
Parts weighing between 4 and 48 oz. 
are produced in semi- and fully auto- 
matic machines of European and 
American origin. 

A description of the Finspong works 
of the company will be published next 
week, together with brief details of the 
Granefors and Skultuna works. 














Part cf the underground workings at the Laisval! mine 


bearing ore was made at Boliden, 
in Vasterbotten, a province in the 
north of Sweden. The work of 
uncovering the ore body was, however, 
expensive and time-consuming, and it 
was not until 1926, when production 


[: 1924, an important find of gold- 


began at the Boliden Mine, that 
economic returns were made. 
At first the ore from the Boliden 


Mine was exported in its raw state. 
After extensive experiments and 
research work, a smelting works was 
erected during the years 1928-30 at 


Ronnskar, near Skelleftea. Prospecting 
was not discontinued, however, and 
since the discovery of the Boliden 
deposits the company has found several 
other ore bodies which are now being 
worked. At present the Boliden 
company has seven mines in produc- 
tion in Norrland, and five in the 
Bergslagen district of central Sweden. 
At the beginning of 1960 a new mine 
will be in operation in the latter 
district. In addition, the company is 
working the State mines in the Adak 
field in Novrland. 


Flotation of ore at the central ore-dressing plant at Boliden 





Metal Industry, 16 October 1959 


Works Visit 


Boliden 
Mining 
Company 


By M. BLOMKVIST 


There are two main types of ore: 
complex sulphide ores and lead ores. 
The complex sulphide ores sometimes 
contain lead and precious metals, in 
addition to sulphur, zinc and copper. 
On account of the increase of the ore 
reserves, the ROnnskar Works has been 
extended considerably, and now com- 
prises a copper works, lead works, and 
several by-product plants. Not only 
copper and lead, but gold, silver, 
selenium, arsenic, arsenic salts, lead 
oxides and sulphuric acid are produced. 
At the ore-dressing plants, pyrites and 
zinc concentrates are also produced. 


Underground Mining 

Practically all the mining of ore 
takes place underground. In principle 
the method is as follows. A shaft is 
sunk at the side of the field and a 
system of horizontal drifts and cross- 
cuts is driven at different levels into 
the ore body. After blasting, the ore 
is scraped down into chutes, loaded 
into trucks drawn by electric loco- 
motives, and taken to a crushing mill. 
After being crushed, the ore is loaded, 
usually automatically, into skips which 
take it to the surface. All underground 
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drilling is done by means of com- 
pressed air machines and hard metal 
drills. Electric scraper hoists or com- 
pressed air-operated loaders are used. 

An example of advanced mechaniza- 
tion is the Renstrém Mine. There, 
the tapping of the ore from the chutes, 
its transport to the underground crush- 
ing mill, crushing and winding the ore 
to the surface, are performed in an 
unbroken sequence in which the 
human element has been reduced to 
one man per shift. Special conditions 
prevail at the great Laisvall Lead 
Mine, situated in the largest lead 
deposits in Europe, on the borders of 
the mountain ranges, 50 km. from 
Arjeplog and 300 km. from the smelting 
works. There, the almost horizontal 
ore body, its thickness, and _ the 
strength of the rock, allow plenty of 
space for underground work. When 
the ore has been blown off the face it 
can be loaded with the help of electric 
excavators and conveyed by diesel- 
powered trucks or standard-gauge 
railway to underground crushing mills. 

The metal contents of the ores are 
generally low. In addition, the finds 
are scattered over wide areas, and the 
transport distances to the smelting 
works are consequently great. The 
relatively high content of barren rock 
in the ore, together with the long 
iransport distances, make necessary a 
reduction of the volume of the ores by 
concentration. A new problem emerges 
in connection with concentration. 
Several of the ores are so poor that 
they cannot support the costs of 
individual ore-dressing plants. Central 
ore-dressing plants, to which the mines 
in the neighbourhood send their ores, 
have, therefore, been constructed. 
They are large works, usually with a 


capacity of between 500,000 and 700,000 
tons/year of ore. Thanks to these 
central plants, the company has been 
enabled to exploit low grade ores that 


Above—Anode furnace 
in the copper smelting 
plant 


Left—One of _ the 
bedding bins at the 
copper works at 
Ronnskar 


would otherwise have remained 
untouched, 

Concentration is carried out exclu- 
sively by the selective flotation method. 
After the ore has been crushed in jaw 
and cone crushers to a size of about 
4cm., it is wet ground in mills with 
steel balls, steel rods or screened ore 
as a grinding agent. Practically all the 
different minerals are liberated in the 
resulting slime. The minerals are 
isolated in flotation cells with the help 
of frothing agents and small amounts 
of surface active chemicals, such as 
xanthates, lime, copper sulphate and 
sulphuric acid. Each individual mineral 
is extracted as a concentrated scum by 
varying the admixtures in separate 
groups of apparatus. The scum is 
transferred to filtering drums, where 
the water is drained off, after which the 
concentrate is dried, usually in oil-fired 
kilns. A considerable concentration of 
metal is obtained by this method. Con- 
centrates from the ore from the Laisvall 
Mine, for example, have a lead content 
of 80 per cent, as compared with about 
4 per cent in the original ore. The 
great amount of rock removed accom- 
panies the waste water and is collected 
in special dams or, in certain cases, 
pumped back into the mine as filling 
material. Copper, lead, zinc, pyrites 
and arsenic concentrates are produced. 
When gold and silver occur in the ores 
they are found in the copper, lead and 
arsenic concentrates. 
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A feature of the concentration 
processes is their high degree of auto- 
matization. Each plant is constructed 
specially for the ores in the mines it is 
to serve. At the central ore-dressing 
plant at Boliden, however, it is possible 
to treat all the types of ores the com- 
pany extracts at present. The Boliden 
Works consists of two sections, one of 
which can treat ores containing up to 
four minerais, while the other can treat 
ores with up to three minerals. 

The Boliden plant also includes the 
company’s experimental station, com- 
prising a full-scale pilot plant and con- 
centration laboratories. There, research 
and testing are carried out with a view 
to improving methods of concentration 
and finding the best ways of concen- 
trating new ores that are discovered by 
prospecting. The apparatus allows for 
the breaking down of an ore into five 
concentrates and waste matter. The 
results obtained are of great economic 
importance in the treatment of ores. 


Rénnskér Works 

The greater part of the concentrates 
are tramsported to the Ronnskar 
Works, mainly by rail, but also by road. 
Aerial ropeway transport is also used; 
from the ore-dressing plant at Kristine- 
berg there is a ropeway 96 kilometres 
long to Boliden, where the concentrates 
are transferred to the railway. 

Pyrites and zinc concentrates are 
exported from the harbour belonging to 
the Rénnskiér Works. Copper, arsenic 
and lead concentrates are treated at 
the R6nnskar Works. The basic 
material also consists, however, of con- 
siderable quantities of material from 
other parts of Sweden, and even from 
abroad. This is true chiefly of the 
copper production, for which about 
two-thirds of the material used is 
drawn from practically all over the 
world. 

Naturally, the competition for foreign 


Anode casting in the 
RénnskGr _— copper 
smelting plant 


materials, combined with long transport 
distances, contributes towards making 
extremely rational production methods 
essential at the R6nnskar Works. 


Copper Works 


The original copper works at 
Roénnskar, which began production in 
1930, was adapted wholly to the type 
and quantities of ore extracted from 
the Boliden Mine. At that time there 
was no concentration method that 
could be applied to the Boliden ores, 
which are relatively poor in copper, 
but rich in gold and arsenic. When 
the works began operation the plant 
was very modest. It consisted of 
four small roasting furnaces, one silica- 
lined reverberatory furnace with 
internal dimensions of 5x24m., and 
two small converters, 2 X 2-2 m. in area. 


Casting wirebars at Rénnskar 
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The smelting capacity was increased 
rapidly, however. New departments 
were established, including electrolysis 
and cathode smelters. A metal works 
for gold and silver was erected in 
1932-3, an arsenic works in 1934-5, and 
a selenium works in 1935-6. 

As the reverberatory furnace was 
dependent on imported coal, the intro- 
duction of electric smelting was dis- 
cussed as long ago as the last years of 
the 1930s, but, as a consequence of 
war-time conditions, it was not until 
1946 that a decision was arrived at. By 
that time a comprehensive programme 
for the modernization and extension of 
the whole of the Rénnskaéar Works had 
been drawn up. This rebuilding went 
on until the end of 1958, when the final 
item of the rationalization programme, 
a new copper electrolysis works, was 
completed. 

This modernization and enlargement 
of the copper works was carried out 
according to four main principles: 

(1) The greatest attention was paid 
to such problems of hygiene that might 
arise on account of the occurrence of 
sulphur dioxide and arsenic trioxide in 
the various processes. 

(2) Processes were to be carried out 
in as large units as possible. 

(3) Mechanization was to be applied 
to the greatest possible degree. 

(4) As much as possible of the output 
was to be made on the day shift, par- 
ticularly casting. 

Bedding of the melt and the addi- 
tional material is performed horizon- 
tally, after samples have been taken, in 
five bowl-shaped bedding bins, about 
50 m. long and with a capacity of about 
4,500 tons. The material is transported 
on conveyor belts from above, and 
taken out vertically through hatches at 
the bottom. This ensures that the 
mixture reaching the roasters is as 
homogeneous as possible. Roasting, 
the aim of which is to remove the 
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arsenic and part of the sulphur from 
the charge, is performed in multiple- 
hearth furnaces. The flue gases, con- 
taining arsenic trioxide and sulphur 
dioxide, are cooled in a cooling system 
to a temperature below 170°C., usually 
130°C., whereby the arsenic is con- 
densed and precipitated to the bottom 
of the cooling system. The gases then 
pass through an electric purification 
systern, in which practically all the 
arsenic is extracted, and through a 
washing tower prior to going on to the 
sulphuric acid plant. One of the prob- 
lems of roasting is to remove the 
arsenic and at the same time ensure 
that the gases contain as high a per- 
centage of sulphur dioxide as possible. 
The raw arsenic, precipitated in the 
cooling and gas purifying plants, is 
transported through a tunnel to a raw 
arsenic storehouse, from whence it is 
taken direct to an arsenic refining 
works. The material that leaves the 
roaster contains about 15 per cent 
sulphur and less than 1 per cent 
arsenic. Further, it contains on an 
average about 16 per cent copper, 
19 per cent silicic acid, and 27 per cent 
iron. 

The electric smelter is equipped with 
six continuous Séderberg electrodes, 
with a diameter of 1,200 mm. The 
inner dimensions of the furnace are 
6 X 24 metres, and it is probably one of 
the largest electric copper smelting 
furnaces in the world as_ regards 
smelting area. The slag from the 
furnace is granulated in a jet of water 


and, together with the water, it is 
pumped to a special area that is being 


filled up. Since the copper works 
began operation, the area of the site 
has been more than doubled by filling 
the shallow water with slag. A problem 
of smelting is to keep the copper 
content of the slag at a minimum. By 
means of continuous and careful samp- 
ling, and other measures, good results 
have been achieved. 

The converter equipment consists of 
two horizontal converters, 4X9m. in 
area and holding about 80 tons each. 
The converters are used alternately, so 
that one is always in reserve. A 
travelling crane, which lifts a load of 
50 tons, transports the matte from the 
smelting furnace to the converter in 
ladles with a volume of six cubic 
metres, and the blister copper from the 
converter to the anode furnace. There 
are two cranes, also employed alter- 
nately. The anodes are cast in an 
automatic moulding machine. The 
anode weight is 285 kg. and the daily 
consumption of anodes in the elec- 
trolysis smelting works is between 500 
and 600. 

The capacity of the electrolysis 
works is about 45,000 tons of copper 
per annum. There are 336 electrolysis 
cells of about six cubic metres each. 
These are assembled in twelve groups 
with twenty-eight cells in each. The 
cells, or tanks, are made of concrete, 
painted with acid-resisting paint and 
lined with lead. The total electrode 
weight per cell is 10-12 tons. To con- 


vert the A.C. into D.C. for electrolysis 
there is a contact rectifier for 16,000 
amps at a maximum tension of 140 V. 
An important part of the work of the 
electrolysis plant is to take charge of 
the anode slime, which contains the 
metals gold, silver and _ selenium, 
besides others. The slime is washed 
through valves in the bottom of the 
tanks into conduits leading into a tank 
in the cellar. From there, the slime is 
pumped into a sedimentation tank, 
where it is washed before being 
pumped to the precious metals plant. 
The pumping system for the cellar is 
automatic and the cellar is constructed 
as a closed unit, making it possible to 
collect all the solution and slime. The 
cathodes are melted in a 4,500kW 
electric arc furnace. Melting is con- 
tinuous and a stream of molten copper 
leaves the furnace at the rate of about 
15 tons/hr. by way of a tilting low- 
frequency furnace which serves as a 
fore hearth to the moulding machines. 
The castings comprise wirebars, billets 
and cakes. 


Lead Works 

The first lead works was built in 
1941 and production was begun in 
1943. Here, too, enlargements and 
modernization have taken place suc- 
cessively. Among other things, a lead 
sintering plant was constructed in 
1955. The basic materials consist of 
lead concentrates from the company’s 
own Norrland and central Swedish 
mines. 

A survey of all the known methods 
of producing lead showed that not one 
of them was suitable for the fine- 
grained, 80 per cent concentrate from 
the refining works at the Laisvall 


Interior of the new 
electrolytic plant 
at Rénnskér 


As was the case with copper, a 
practically mew process had to be 
developed. As Sweden was then, 
during the war, largely isolated from 
the rest of the world, and lead was 
urgently needed, the work had to be 
done quickly. When later it was 
desired to produce crude lead with a 
low sulphur content straight from the 
furnace by sintering the lead concen- 
trates before charging, it was again 
found that none of the existing sinter- 
ing methods was suitable. Again 
laborious research work had to be per- 
formed, before success was achieved. 
In the lead producing process, the 
concentrates, which come by rail to 
R6nnskar, are stored in bunkers hold- 
ing 12,000 tons. The first phase of the 
process, pelleting, is performed in 
pelleting discs and drums. The pellets 
consist of an outer shell of lead con- 
centrate on a core which, from the 
inside, consists of return sinter, return 
dust and limestone powder. Lead 
accounts for about half the weight of 
the pellets. Sintering takes place on a 
sintering machine consisting of an end- 
less grate under which a fan creates a 
considerable negative pressure so that 
air is drawn through the grate from 
above. The charge is lighted by 
means of an oil-fired ignition device. 
During sintering, about half the sul- 
phur content of the charge is extracted, 
and the gas formed during sintering is 
drawn away into cyclones and filters. 
When completed, the sinter is crushed 
and screened; part is removed as 
return sinter, and the rest goes to the 
smelting furnace. The whole sintering 
process, from the moment the concen- 
trate enters the sintering plant to the 
time the finished sinter is removed, can 


Mine. 
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be watched from a control room. 
Smelting is performed in an 8,000 kW 
electric furnace. During subsequent 
converting, the remainder of the sul- 
phur in the raw lead is removed. De- 
coppering and de-silvering are carried 
out in refining vessels, and the mould- 
ing of lead ingots in a straight casting 
machine. Lead is produced in a 
standard quality for the manufacture 
of cables, and in extra pure qualities 
for lead oxides to be used in batteries 
and for other purposes. In addition, 
lead alloys are made in special plants. 


By-Products 

At the precious metals works, which 
was extended and modernized in 
1953-5, the basic materials consist 
mainly of the sludge produced during 
the electrolysis treatment of anode 
copper, and of silver alloy which 
occurs during the refinement of lead. 
The gold produced here is 999-8 fine 
and the silver 999-6 fine. Apart from 
gold and silver, small amounts of 
platinum metals are produced. 

At the arsenic works, where pro- 
duction was begun in 1935, the raw 
material consists, as already mentioned, 
of raw arsenic from copper processing, 
which is drawn partly from the great 
stocks that have been laid down during 
the course of years. Raw arsenic is 
refined by a wet process. Most of the 
arsenic trioxide obtained is exported, 
but a small part is used by the com- 
pany for the manufacture of metallic 
arsenic and arsenic salts for wood pre- 
servatives, insecticides, weed killers 
and many other purposes. 

The selenium works dates from 1936, 
but has later been enlarged. The raw 
materials used are partly a by-product 
from the precious metals works and 
partly waste matter from the refining 
of arsenic. The greater part of the 
selenium production is of special 
selenium with less than 0-005 per cent 
impurities. 

The sulphuric acid factory started 


operation in 1953 in order to make use 
of the sulphur dioxide content of the 
flue gases from the roasters, smelters 
and converters in the copper works. 
These gases are further purified in 
washing towers and electro-filters, and 
then dried. The sulphur dioxide con- 
tent of the purified gases is then 
converted into sulphur trioxide by the 
contact process, and the sulphur tri- 
oxide obtained is absorbed in con- 
centrated sulphuric acid with the 
simultaneous addition of water. 
Manufacture includes both 96 per cent 
and 75 per cent sulphuric acid. 

Among the other products of the by- 
products works are lead-bismuth alloy, 
which is made from dust containing 
bismuth obtained in the gas purifying 
apparatus of the copper converters, 
refined nickel sulphate, which is ex- 
tracted from the nickel content of the 
copper smelting material and lead 
oxides such as pigment and glass, red 
lead, and battery oxides. 


Intensive Research 

Great attention has been devoted to 
research work. The company has 
laboratories and experimental plants 
for research in the spheres of prospect- 
ing and refining, and at the R6énnskar 
Works, there is a central research 
laboratory, where the main objectives 
are to discover better methods of 
extracting metals and chemicals from 
the raw materials, and evolving more 


effective methods of control. The 
laboratory includes departments for 
sampling, analysis, and_ physical, 


chemical and metallurgical research. 
It is extremely well equipped, and an 
extensive industrial library is at the 
disposal of the staff. 

The company has also made great 
efforts to keep up a high standard of 
industrial hygiene and safety. The 
technical and administrative measures 
to reduce the risks to the workers are 
many and varied, and both the mines 
administration and the Ro6onnskar 


The central laboratories of the Boliden Mining Company 
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Works have permanently - employed 
physicians at their disposal, and special 
medical laboratories have been estab- 
lished as a step in the prophylactic 
health service. 

In the large mining communities, 
run in conjunction with the company 
and the local authorities, are work- 
shop schools to provide young people 
with a good technical training. The 
Ro6nnskar Works has a special indus- 
trial school for young people. For the 
training of foremen the company has 
its own courses, besides which outside 
educational bodies are employed. 


Organization 

The company is organized with due 
regard to the two spheres of activities 
described here, mining and smelting. 
The centre of the mining department 
is Boliden, where prospecting, mining, 
concentration of the ores, and mining 
and refining research are organized. 
The R6onnskaér Works, which is 
responsible for the production of 
metals and chemicals, the chemical, 
physical and metallurgical research, is 
administered independently. The 
managing-director of the company is 
stationed in Stockholm, where the 
general administration of the company, 
and the sales and buying department 
are situated. 

The total number of people em- 
ployed by the company is about 4,600, 
of which 1,200 belong to the adminis- 
trative staff. The majority, or 2,650, 
are employed by the mining depart- 
ment, while the Rénnskér Works 
employs about 1,850. 

Finally, a few words about produc- 
tion, which has shown an almost 
unbroken increase since the start. The 
annual output of copper is at present 
about 40,000 tons, and of lead about 
37,000 tons. The production of silver 
is around 100,000 kg., and of gold about 
4,500 kg. Further, an annual produc- 
tion of 40,000 tons of sulphuric acid 
may be mentioned. 
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Remember— 


DAY-TO-DAY STOCKS 
AT RIGHTON EXCEED 
1000 TONS FOR 
IMMEDIATE DELIVERY 


. . . and include many sizes not 


readily obtainable elsewhere. 


CONVENIENCE 


You can order your materials in any 


quantity as and when you want them. — = 

No tied-up capital; no possibility of — ee 

redundant stocks ABOVE A section of our Brass Rod Store. The racks shown were made to our own 
; design and are each capable of holding 100 tons. 


BELOW This strip and Section Rack contains over 2,000 compartments. 
CONSISTENT QUALITY 
We are official stockholders for Imperial 
Chemical Industries (Metals Division) 
and all our stocks within the range they 
cover are of their manufacture. This en- 


sures a high consistency of quality and 


temper and overcomes the tendency to- : “ ae = & i oie 
‘ ee a ee EMere » 


ward variation often noticed when buy- 
ing from stockholders. These stocks are ‘i Sal se “b= 
supplied at the prevailing Mill Price for , i ' 


all quantities. 


PERFECT STOCK CONDITION 


Our Warehouse has been specially 
designed for storing metals. Strict tem- 
perature control enables us to keep ma- 


terials in Mill condition and the efficient 


layout, with its under-cover loading bays ky e n ry ie i g hy to n 


and mechanical handling, ensures rapid 
& CO. LTD. 


loading and delivery. 
70/84 PENTONVILLE ROAD, LONDON, N.J 


TELEPHONE TERMINUS 8877 
RIGHTON AND AT BIRMINGHAM & BRISTOL 


# Send for a copy of our illustrated 
44 page ‘Stock & Weights’ Booklet 
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NOTE THE 
DIFFERENCE 








YOUR PRODUCTS CAN NOW HAVE 
These car 


BETTER CORROSION RESISTANCE component 


AT NO EXTRA COST —" 





Photographs 
courtesy 
M. L. Alkan Ltd. 


The Verichrome Plating Co. Ltd. take pride in announcing the installation 
f th kef ; hi | ' PLATING 
of the new crack-free chromium plating process which was developed in 
the U.S.A. by the Metal and Thermit Corp. (Unichrome) and which has e 
achieved such phenomenal success in increasing the life of nickel-chromium BARREL 
plated finishes. Whereas ordinary chromium gives thin, uneven deposits, CHROME 
riddled with cracks and pores through which corrosion commences, crack- ANODISING 
free chromium is thicker, covers more uniformly and is free from pores e 
and cracks, thus affording much greater protection. 
‘ ; ALOCROM 

In offering you this new plating 
service, Verichrome once again STOVE 
Sulphur dioxide corrosion results on bright demonstrate their initiative and ENAMELLING 

nickel-chromium plated steel concern for customer satisfaction. ETC. ETC 





Crack-free chromium 


YOUR GUARANTEE OF QUALITY AND 
SERVICE AT COMPETITIVE PRICES 








Crack-free chromium Ordinary chromium 
(Photographs courtesy M. L. Alkan Ltd.) 


WALLOWS LANE, WALSALL, STAFFS, or INDUSTRIAL ESTATE, LARKHALL, SCOTLAND 


LARKHALL 2 








ESTABLISHED 


SCRAP METAL 


j].B. GARNHAM & SONS LTD. 


PLANTATION HOUSE,. MINCING LANE, LONDON, €£.C3 
Phone: Mincing Lane, 8424-6 
Grams: Garnham, Phone, London 
Cables: Garnham, Londen 
LION WORKS, FOX OAK STREET, CRADLEY HEATH, STAFFS 
Phone: CRADLEY HEATH 69281 =*.3 
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Works Visit 


Liljeholmens 


Kabelfabrik 


By GUNNAR AXELSSON 


sary next year, Liljeholmens 

Kabelfabrik is situated in one of 
the suburbs south-west of Stockholm. 
Originally a private undertaking, it was 
in 1901 converted into a joint-stock 
company. In 1916, the Allmanna 
Svenska Elektriska Aktiebolag (ASEA) 
acquired the majority of the shares, and 
since that time the factory has been 
part of the ASEA group. 

Until 1930, production consisted 
almost exclusively of rubber-insulated 
wires and cables, but in that year a new 
and larger factory was built and 
equipped for the production of a wider 
range of cables, as well as of capacitors, 
for every voltage and purpose within 
the power field. 

The development of the works, since 
the building of the new factory, has 
been rapid. A_ steadily increasing 
annual turnover plus the rise of new 
products have resulted in several exten- 
sions to the new works, so that the 
total floor space today is 467,000 ft? 
(43,400 m2) and the number of 
employees approximately one thousand. 

The present production programme 
comprises : 

(a) Wires and cables insulated with 
natural or synthetic rubber, polyvinyl 
chloride or polyethylene; 

(b) impregnated-paper power cables 
for voltages up to 425 kV. (As early as 
1950, the company delivered its, and 
the world’s first 425 kV cables.); 

(c) power cables insulated with poly- 
vinyl chloride; 

(d) cable end boxes and cable joint 
boxes; and 

(e) capacitors for 
correction. 

In the production of cabies, much 
attention is given to the achievement 
of continuous processes which give a 
higher and more even quality than do 
the older methods. Many of these pro- 
cesses were pioneered at Liljeholmen, 
and among these special mention may 


CC'ssry next ye its 90th anniver- 


power factor 


Bod 


Fig. 1—Paper-taping machine for high_voltage cables 


be made of the Liljeholmen continuous 
lead extruder (also known as_ the 
Hansson press), methods for con- 
tinuous insulating and vulcanizing of 
rubber cables, continuous annealers, 
and the tandem operation of such con- 
tinuous processes. 

Liljeholmen today uses copper as 
the sole material for the conductors. 
The copper is bought from an ASEA 
affiliate, Elektrokoppar, located in 
Halsingborg, Sweden, in the form of 
wire rods which are then drawn down 
to the necessary dimensions. The 
annealing procedure goes on con- 
tinuously, as the wires are passed 
through electrically heated steel pipes, 
or through direct heating of the wires 
by means of an electric current, the 
annealing process thus taking only a 
fraction of a second. The _ heavier 
cores, which consist of a number of 
untinned wires built into round or 
sector-shaped conductors, are also con- 
tinuously annealed in the stranded 
form by means of an electric current 
sent through the conductor. This treat- 
ment softens the conductor and thus 
provides for a very good flexibility in 
the finished cable. This flexibility is 
especially important when the cores 
are compacted subsequent to stranding. 

The factory’s production of insulated 
wires and cables includes all kinds of 
wiring material for power and lighting. 
Natural rubber, earlier the only 
insulating material used for these 
purposes, has now been replaced, above 
all by polyvinyl chloride (P.V.C.), but 


also by different kinds of synthetic 
rubber and by polyethylene. Of the 
synthetic rubbers, those mainly used 
are neoprene, butyl rubber and silicone 
rubber. Since these materials all have 
different properties, it is possible 
nowadays, to choose the cable accord- 
ing to the strains to which the cable 
will be exposed. All these insulating 
materials are applied by means of 
extruders which, per machine, have a 
production capacity of 100-500 metres 
per minute of rubber or P.V.C. insula- 
tion. The rubber-insulated conductors 
are continuously vulcanized in long 
steel pipes directly connected to the 
extruders. These pipes are filled with 
high pressure steam for heating the 
insulating material round the con- 
ductor, and during the rapid passage 
through the pipe the rubber is 
vulcanized. 

A part of the production of P.V.C..- 
insulated wires is consumed by Lilje- 
holmen’s department for the manufac- 
ture of complete wiring nets (harnesses) 
for motor-cars. The products of this 
highly specialized manufacturing pro- 
gramme are delivered to the Swedish 
motor-car industry. 

Another speciality in wiring material 
is flexible electric cords insulated and 
coated with rubber or P.V.C. These 
cords are delivered in short lengths, 
fitted up with connecting devices, and 
ready for use as connection cords for 
flat-irons, kitchen apparatus, and the 
like. 

Power cables insulated with impreg- 
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Fig. 2—Machine for continuous lead extrusion 


nated paper are produced for all 
voltages up to 425 kV. Most of these, 
up to 30 kV, are cables of the belted 
type, and are impregnated with a thick 
mineral oil. The insulation consists of 
high quality paper which is applied in 
tape form (Fig. 1), after which the 
moisture in the paper is removed in 
heated vacuum tanks. The drying 
process is accelerated by means of an 
electric current which is allowed to 
pass through the conductors and heat 
the cable from the inside. The dried 
insulating material is then impregnated 
with a mineral oil. The next step is 
the extruding of a lead sheath round 
the cable. For lead extruding Lilje- 
holmen has developed the continuous 
extruding machine mentioned earlier in 











this article (Fig. 2). This extruder, 
which has, to a large extent, replaced 
the earlier, conventional piston presses, 
has won a world reputation and is now 
used in many of the leading cable works 
throughout the western world. The 
soft lead covering must be protected, 
and the cable is therefore provided 
with armouring which normally 
consists of asphalt, tapes of paper or 
cotton, jute, and tapes of steel or steel 
wire. 

A pioneering venture of _ the 
company, as regards cables impreg- 
nated with thick mineral oil, is the 
100,000 V direct current submarine 
cable from the Swedish mainland to 
the island of Gotland. This 62 mile 
long (100 kilometre long) cable con- 


Fig. 3—Capacitor 
winding machine 
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stitutes the first instance of high voltage 
D.C. power transmission in the world. 
Many years of research and planning 
preceded the actual construction of the 
cable, which now carries to Gotland 
the island’s entire supply of electricity. 

The general run of power cables for 
voltages higher than 30 kV are, 
however, constructed by Liljeholmen 
in a somewhat different way, viz., as 
oil-filled cables. They are, of course, 
insulated with paper but are also filled 
with a very thin oil which moves along 
the cable through channels in the con- 
ductors or between the laid up cores, 
thus keeping the cable oil-filled at all 
times. The oil is under a pressure of 
about 28 lb/in*, this pressure being 
maintained by means of feeding tanks 
connected to the cable. 

The company’s first oil-filled cables 
were designed to carry 150 kV and 
were delivered in 1940. The second 
world war delayed further develop- 
ment, but in 1948 the company manu- 
factured and installed cables for 
220 kV, and two years later took the 
step to 380 kV, delivering at this time 
a number of cables for this very high 
voltage. These cables have been in 
service since 1952. The extension of 
the main transmission lines in Sweden, 
however, required cables for - still 
higher voltages, with the result that 
Liljeholmen produced the world’s first 
cables for the transmission of 425 kV. 


These oil-filled cables were put into 
service in 1955. 
P.V.C.-insulated power cables for 


voltages up to and including 10 kV are 
now taking a larger and larger part in 
the company’s manufacturing pro- 
gramme, and the rapidly increasing 
demand for such cables during 1958 
has necessitated a conversion of the 
factory’s machinery. These cables are, 
as a rule, built up entirely of copper 
and a P.V.C. compound. They have no 
lead sheath and, normally, no armour- 
ing. Ail P.V.C. is applied by extrusion. 
The insulated and laid up cores are 
surrounded by a layer of flat or round 
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Fig. 4—High vacuum drying tonks for capacitors 


copper wires for earthing purposes, 
and finally a P.V.C. cover constitutes 
the outer protection of the cable. 

The capacitor department of the 
company has a production somewhat 
separate from cable manufacturing, but 
since the main constituents in the 


capacitors are paper and oil, there are 


many analogies between this manufac- 
turing programme and that for oil- 
filled, paper-insulated cables. 


Fig. 5—A part of the high voltage laboratory 
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The capacitors are built up of two 
aluminium foils which are separated 
and insulated from each other by two 
or more strips of very thin, high- 
quality paper. The two foils consti- 
tute the electrodes. Both the foils and 
the separating paper strips are in tape 
form, having a widih of 4-12 in. Two 
foils and two paper layers are wound 
into rolls (Fig. 3) a number of which 
are packed together in steel-plate con- 





tainers. The latter are supplied with 
bushings for the electrical connection 
to the foils The containers are put in 
high-vacuum tanks (Fig. 4) after which, 
thanks to holes which are still open in 
the containers, the paper can be dried 
and then impregnated with thin oil of 
the same quality as is used in the oil- 
filled cables. After this procedure, the 
containers are sealed and pumped up 
with oil to an overpressure. The design 
combines (1) means (i.e. the flexible 
steel walls of the container) for main- 
taining a high oil pressure, in order to 
increase the dielectric strength of the 
paper; and (2) a special method of 
cooling which keeps the capacitors cool 
despite heavy loads. The capacitors 
are, as a rule, used for power factor 
correction. A particular speciality for 
the company is large batteries of 
capacitors for series installation in 
220,600 and 400,000 V overhead lines, 
in order to increase the transmission 
capacity of these lines. 

The factory’s production requires a 
thorough control both of the raw 
materials used and of the out-going, 
finished products. Since the company 
has ventured into such new fields as 
that involving the highest voltages ever 
used for cables, extensive research on 
new raw materials and designs must 
be given a paramount position in the 
production programme. For these 
purposes, the company has testing 
departments in various parts of the 
factory and a well-equipped labora- 
tory with departments for chemical, 
mechanical and electrical testing. The 
high voltage department of the labora- 
tory has a floor space of 6,450 ft?, and 
its equipment includes such items as a 
600 kV transformer, a 2,800 kV impulse 
generator and a 1,200 kV direct current 
rectifier (Fig. 5). 





and a holding company, the L. 
M. Ericsson Telephone Com- 
pany controls forty-seven subsidiaries 
in which it owns more than a 50 per 
cent interest, thirty-six of which are 
located outside Sweden. The company 
also has substantial interests in 10 asso- 
ciated companies, all of which are out- 
side Sweden. Of its 31,000 employees, 
about 14,000 work in Sweden. More 
than 9,000 are in the parent company, 
where they are chiefly engaged in the 
design, development and manufacture 
of all kinds of telephone equipment. 
The principal production facilities 
available to the group are the parent 
company’s eleven plants in Sweden, 
of which six are located in the Stock- 
holm area and five in other parts of 
Sweden. These factories produce 
mainly telephone instruments and ex- 
changes, automatic and manual, equip- 
ment for carrier-frequency telephony 
and telegraphy, telephone repeaters, 
equipment for voice-frequency signal- 
ling systems, transmission material, 
line transformers, loading coils, line 
material, all kinds of cable and wire, 
telephone answerers, tape recorders, 
equipment for fire-alarm systems, fire- 
alarm telegraph, time recording and 
signal apparatus and electric clocks. 
Supplementing the Swedish plants of 
the parent company are eight plants of 
the Swedish subsidiaries: Sieverts 
Kabelverk AB produces mainly power 
and telephone cables and various types 
of wire, as well as cable accessories, 
lighting fixtures and _ capacitors. 
Svenska Radio AB’s manufacturing 
programme includes commercial radio 
equipment and radio and television 
sets. 


Bi a manufacturing company 


Bakelite and plastics parts are sup- 
plied by AB Alpha principally to the 
Group’s Swedish factories. It also 
manufactures electric installation hard- 
ware, hydraulic moulds and testing 
machines, as well as record presses, 
which are in particularly great demand 
on the export market. 

Capacitors are produced at AB Rifa, 
chiefly for group factories in Sweden, 
and also sold to other domestic 
customers. AB Ermi manufactures 
electricity meters of various kinds, and 
AB Svenska Elektronrér supplies the 
group’s domestic factories with elec- 
tronic tubes. AB Ermex manufactures 
electric fences and high-quality locks. 

Abroad, L. M. Ericsson has twelve 
plants, situated in seven countries: 
Denmark, Finland, France, The 
Netherlands, U.S.A., Argentina and 
Brazil. 

Midsommarkransen, a Stockholm 
suburb, is the site of the main plant, 
laboratories and the group’s adminis- 
trative headquarters. The modern 
technical resources of this plant, con- 
taining about 1,250,000 ft? of floor 
space have been utilized to the full in 
order to achieve effective production. 

One of the problems peculiar to the 
L. M. Ericsson operations is the 
importance of turning out precision- 
engineered equipment that will operate 
dependably under the most rugged 
conditions and for lengthy periods in 
many parts of the world. The test 
laboratories in Stockholm regularly 
duplicate the hot, moist atmospheric 
conditions of jungle climates (a large 
L. M. Ericsson exchange has been 
operating in the Amazon jungle with 
exclusively native maintenance for 
more than 20 years) and the subzero 
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L. M. Ericsson 
Telephone 


Company 


temperatures found above the Arctic 
Circle (where L. M. Ericsson has a 
number of installations). 

In the main, emphasis, of course, is 
on telephony. The dial telephone 
system employing 500-line selectors is 
perhaps the most outstanding of the 
Ericsson products. The first exchange 
equipped with this system was opened 
in Stockholm in 1923. Public and 
private exchanges serving more than 
3,000,000 lines have been installed 
since then. 

The automatic telephone exchange 
equipment has been the subject of con- 
tinuous study. One result has been the 
development of the Ericsson crossbar 
systems. With an almost complete 
absence of mechanical moving parts, 
these systems replace sliding contacts 
by precious-metal pressure contacts. 
Thoroughly reliable in operation, they 
have reduced maintenance require- 
ments to a minimum. Automatic tele- 
phone exchanges equipped on _ this 
system are much in demand. Orders 
have been received from all continents 
and now total 1,000,000 lines. 

The company has long been engaged 
in producing equipment for carrier 
telephony, that is, telephone systems 
which permit many simultaneous calls 
on one circuit. Progress has been very 
rapid in this field during recent years. 
Using coaxial cables, 960 simultaneous 
conversations can be carried on the 
same cable circuit. Many other kinds 
of modern equipment are produced for 
long distance communications such as: 
programme channels for transmitting 
broadcasting programmes from studios 
to transmitter stations, radio links, tele- 
graph systems, etc. 

Passing over to another form of 
enterprise, the tower at the company’s 
main plant (237 ft. in height) is used 
for experimentation on very high 
frequency (VHF) or microwave trans- 
mission. Ultra short waves are beamed 
between stations 25 to 50 miles apart. 

A recent Ericsson development has 
been the design of an “intercom” 
switchboard that almost “thinks”. 
Through the use of crossbar switches 
and relays, the equipment’s “relay 
brain” memorizes numbers and com- 
pletes calls by itself, traces and locates 
executives who have left their desks, 
and permits emergency interruptions 
of routine conversations. 
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Works Visit 


Wedaverken 
AB W. Dan Bergman 


AY back in 1915, W. Dan Berg- 

man, a Swedish civil engineer, 

whose experience in the United 
States had fired him with the idea of 
going into light metals production in 
Sweden, established a magnesium 
plant at Trollhattan. The bulk of its 
production was exported, with Czarist 
Russia as a leading buyer; however, 
the onset of the Russian Revolution 
soon put an end to this trade. Although 
the Swedish market at that time was 
quite negligible, Mr. Bergman never 
lost faith in the possibilities of a 
domestic light-metals industry concen- 
trating on cast products. At Trollhattan 
he had worked out experiments on a 
number of alloys. In order to find 
applications for them, a foundry was 
set up at Sddertalje in 1919. During 
its first ten years the foundry was run 
on a very modest scale: the labour 
force ranged from two to four men, 
and annual sales amounted to some 
10,000 kronor. In those days, the light 
metals found only a meagre market 
among Sweden’s machine shops and 
engineering plants. 

Business started turning for the 
better in the middle of the 1920's, the 
labour force was enlarged to ten men, 
and with the appearance of the Volvo 
Automobile Company as a customer 


Sand slinger for medium and large moulds 





the sales curve, too, started to climb. 

It was in 1931 that the Nohab firm 
launched the manufacture of Swedish 
designed aircraft engines, and that year 
may be designated as the date when 
light metals came to Sweden to stay. 
The company became the authorized 
supplier of light metal castings for the 
Bristol engine, and about the same 
time the sole domestic rights to the 
manufacture of “Elektron”, “Hydron- 
alium” and “Hiduminium” alloys were 
acquired from I.G. Farbenindustrie and 
High Duty Alloys Ltd. 

The stage was thus set for long- 
term growth, which now proceeded at 
an accelerated pace. In 1935, the firm 
of W. Dan Bergmans Aluminium—och 
Metallgjuteri, as it was then called, 


“Ty 


employed a labour force of up to 25 
men and total sales were in the neigh- 
bourhood of 500,000 kronor per year. 

The present factory site was 
acquired in 1936. Thanks to the 
licensing arrangements with I. G. 
Farbenindustrie and High Duty Alloys 
Ltd., the company’s light metal 
castings were able to penetrate into 
more and more fields. A new casting 
department was ready for service in 
1938, but new enlargements to plant 
had to be made the very next year. 
After another year, a new magnesium 
foundry had virtually doubled produc- 
tion capacity. The labour force now 
numbered some 100 men and _ total 
sales were in excess of 2-7 million 
kronor. 

In 1939, AB Bofors, which had fully 
realized the great importance of light 
metals for the future, acquired the firm 
which was reorganized as Aktiebolaget 
W. Dan Bergman. 

Developments moved apace in the 
1940’s, spurred in great measure by 
central-government orders. When the 
authorities called in 1942 for stepped- 
up manufacture of domestic aircraft 
engines, the inevitable result was to 
force large-scale expansion on Wedav- 
erken, as the company was _ then 
beginning to be called. New wings 
and buildings were completed in 1943, 
at a total cost of more than 2,000,000 
kronor, and were put to immediate use. 
The introduction of press-forging in 
the same year, required the instailation 
of two special presses of 250 and 
600 tons capacity. A new department 
for the die-casting of aluminium, 
magnesium and zinc alloys came in 
1945, and 1947 finally witnessed the 
opening of an extrusion plant for 
making bars, tubes and sections in 
light metal. As the result of an exten- 
sive construction programme, carried 
out from 1946 to 1958, most of the 
workshops described here have been 
rehoused in fully modern premises. 
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Lef : The magnesium 
foundry at Wedaverken 


Below: Milling die block 
fer pressure die-casting 
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Left above : Core making 
department for CO, cores 


Left: The extrusion 
department with 1,200 
ton Loewy press and Birlec 
induction billet heater 
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Today, the Wedaverken factory 
includes eight production departments, 
in addition to the auxiliary services and 
the office, which consists of the 
Administrative, Sales, Control and 
Research divisions. 

The aluminium and magnesium 
casting departments are wings of the 
office building. The pressure and 
gravity die-casting departments are 
located in a building completed in 
1948. The extrusion department, pro- 
jected in 1945, was ready for produc- 
tion in its own building in 1947. The 
machine shop, formerly one of the 
auxiliary departments, was installed in 
its own building in 1946. The core 
department, erected in 1957, is located 
between the two foundry wings. 

The aluminium casting departmen’, 
which is the oldest part of the factory, 
continues operations in the first 
building to be put up on the present 
site. This building has been enlarged 
and completely renovated, the last suc’ 
improvements having been made in 
1959. Machine-moulded production 
articles and hand-moulded special work 
are made here. There are four small 
jolt-squeeze moulding machines, four 
large Tabor jolt-rollover machines, and 
one Webac automatic. 

Medium-sized and large moulds are 
prepared on a sand-slinger line. There 
is also a small hand-moulding section. 
The melting equipment includes eight 
crucible furnaces of various types and 
three low-frequency induction furnaces 
ranging from 1,100 to 2,200 Ib in 
capacity. The melting furnaces pro- 
duce about 2,000 tons of hot metal per 
year, 1,000 tons of which is con- 
tinuously cast. The chief aluminium 
alloys used are “Hiduminium” “Silu- 
min-Gamma,” “Wedal” and Hydron- 
alium.” 

A small 
used primarily to 
gravity castings. 

The largest casting 
Wedaverken weighed about 2,000 Ib. 
after finishing (3,100lb. of metal 
poured). Castings as small as } of an 
oz. net weight are also made. The 
average weight of castings produced 
in quantity is about 31b., and the 
average weight of hand-moulded cast- 
ings is about 20 lb. 

The aluminium casting department 
has 75 employees, 70 of whom are 
labourers, casting operators, machine 
moulders, coremakers, shakeout men, 
furnace operators, and the like. Also 
located in this department are a 600 
ton and a 250 ton forging press. 

The magnesium casting department 
is also divided into machine-moulding 
and hand-moulding sections. Here, as 
in the aluminium department, both 
single castings and quantity products 
are cast. With the melting capacity 
now available, magnesium castings up 
to about 1,100 Ib. are produced. 

Forty-five men are employed in the 
magnesium casting department. 

The core department was modernized 
about one year ago. The CO, method 
was introduced on a large scale, and 
coremaking is now centralized in one 


f 


shell-moulding section is 


make cores for 


poured at 


The 1,200 ton Loewy 
extrusion press 


department, where about 60 per cent 
of the work is done by the CO. method. 

Carbon dioxide is piped to every 
working place from a central tank with 
a capacity of 2-5 ton. Most cores are 
blown. The equipment also includes 
four Roper-Werke core machines. 

Most of the cores are cured 
in machines with automatic controls. 
The core department has fourteen 
employees. 

The pressure die-casting department, 
located in a building of its own since 
1948, has a pouring floor with fourteen 
medium-sized casting machines and a 
trimming, deburring, and machining 
section. Aluminium alloys similar to 
the American alloys number 360 and 
380, and Zamak 5 zinc alloy are cast 
here. 

A small gravity-casting section is 
also housed in the same building as 
the pressure-casting department. The 
metals are mixed and melted in five 
440 lb. melting furnaces, which supply 
the electric holding furnaces from 
which both the pressure-casting and 
the gravity floors receive their metal. 
The pressure-casting department has 
50 employees. 

The extrusion department is equipped 
with a 1,200 ton Loewy extrusion 
process and two drawing machines for 
bars and tubes. There are also 
stretcher levellers, roller levellers, and 
sections for pickling, degreasing, and 
heat-treatment. 

Two induction billet heaters were 
put into operation early in 1959. The 
heaters operate independently of each 
other on a 6,300 V, 50-cycle supply. 
Each heater draws 300 kW. The over- 
all output is 50 aluminium billets per 
hour (billet size 6in. in diameter, 
27-6 in. long). The billets are brought 
from room temperature to 1,110°F. in 
140 sec. 

The extrusions consist of tubes, bars, 
and sections of aluminium. Most of 
the output is for building and 


engineering construction. Twenty men 
are employed :n this department. 

The two principal sections of the 
machine shop are the toolroom and 
the section machining castings and 
forgings. The toolroom makes gravity 
and pressure dies, drawing dies, 
extrusion dies, jigs, and fixtures. The 
other section machines custom castings 
and forgings, and also makes some 
machined products of its own. 

The machine shop is equipped with 
some 60 machines of the most modern 
type. The building and the machines 
are well lighted and “colour-condi- 
tioned.” About half of the 80 men in 
this department are employed in the 
toolroom, the other half in_ the 
machining section. 

Laboratory facilities for control and 
research, include departments for 
chemical, spectrographic, metallo- 
graphic, metallurgical, and mechanical 
testing and investigation. The most 
recent acquisition is a 1-5-metre ARL 
quantometer, made in Switzerland 
under American licence. 

The chief business of the laboratory 
is research and running control of 
quality. As a supplier to the Swedish 
Air Force, Wedaverken must meet the 
rigorous standards maintained for air- 
craft materials. About 70 per cent of 
the capacity of the laboratory is 
engaged in this important task. 

The laboratory has a staff of fifteen, 
about half of them being technical 
personnel. 

Wedaverken’s products include circu- 
lating pumps for heating systems, and 
submersible drainage pumps, distri- 
buted outside Sweden through Svenska 
Motorborr A.B., of Stockholm, in 
several sizes and types. A hydraulic 
fork-lift truck in light metal alloy is 
now in production also. Collapsible 
containers made of plywood panels and 
aluminium frame members, are made 
under licence from the Warwick 
Production Co. Ltd., of Warwick. 
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Swedish Non-Ferrous Metal Industries 


By 0. NYSTEDT 


(Head of Sales Statistics Department, AB Svenska Metallverken, Vasteras) 


rich in iron-ore deposits, it has 

other metals in important quan- 
tities, among them copper and zinc. 
Copper was mined in Sweden long 
before the modern industrial period, 
and the central Falun mines were a 
main source of Sweden’s not too re- 
markable prosperity during the “Great 
Power period” of the 17th and 18th 
centuries. It is estimated now that 
about 450,000 tons of copper must 
have been extracted from the Falun 
fields—and if that was insufficient to 
keep Sweden off the verge of bank- 
ruptcy during her warlike enterprises, 
she was, at any rate, without com- 
parison the world’s largest copper pro- 
ducer, and a producer of copper coins 
so large that they had to be pushed 
around in berrows! 

Copper production at Falun has now 
stopped, the modern exploitation 
centre having shifted to the more 
recently “discovered” north of Sweden. 
The only copper mines exploited now 
—for more modern purposes than 
copper coins and decorative bronze 
cannon—are in the Skelleftea fields, as 
they are called (although some, with 
reference to the gold struck there, call 
them more romantically “Sweden’s 
Klondike”). Boliden itself gives its 
name to the now famous company. 

The deposits at Boliden were dis- 
covered as late as the middle of the 
1920’s, and the first copper, silver, gold 
and lead refinery was started up at 
R6énnskar, just outside the port of 
Skelleftea, in 1930. Zinc also was struck 
in the Skelleftea fields, but unlike other 
non-ferrous Swedish ores it ‘s exported 
to industries abroad enjoying better 


A LTHOUGH Sweden is notably 





access to coal and cheaper electrical 
power facilities than those so far avail- 
abie in Sweden. 

The contrary is the case with 
aluminium, which is refined in Sweden 
from imported oxides, including Nor- 
wegian, by AB Svenska Aluminium- 
kompaniet, generally known as SAKO. 

Copper production at  Bolidens 
Smialtverk at R6nnskar increases. 
During the period between 1948 and 
1958, it increased by over 40 per cent, 
reaching an output of 34,000 tons, the 
highest annual production so far. A 
new electrolytic plant, recently com- 
pleted, should permit an annual pro- 
duction of 40,000-45,000 tons of re- 
fined copper. The percentage of 
Swedish copper used industrially in 
Sweden also increases, as the following 


figures show: 1948 1957 
Swedish production of 
refined copper, 1,000-tons 24-1 32-9 
Swedish consumption of 
refined copper, 1,000-tons 57-3 66.6 
Ratio of production to 
consumption, per cent 42 49 


Producing aluminium, SAKO has 
refineries at Mansbo, near Avesta, and 
at Kubikenborg, near Sundsvall, on the 
Baltic. The Avesta factory, built in 
1934, at present produces 2,000 tons 
annually. The larger Kubikenborg 
factory, opened in 1943, has a present 
annual capacity of 13,000 tons. As 
with copper, Swedish aluminium pro- 
duction accounted in 1957 for just short 
of one-half of domestic manufacturing 
needs, but that is a considerable step 
ahead from 1948, since when produc- 
tion of the refined metal has been quad- 
rupled. and its percentage use in the 
growing Swedish aluminium manufac- 


TABLE I—SWEDISH NON-FERROUS METALS 


turing industry doubled, as is shown 
below : 


1948 1957 
Swedish production of 
refined aluminium, 1,000 
tons at 3-7 13-6 
Swedish consumption of 
refined aluminium, 1,000 
tons te ; 13-3 28-8 
Ratio of production to 
consumption, per cent 25 47 


Aluminium consumption in Sweden 
in 1956 amounted, per capita, to 
4-20 kg., against 6-68 in U.K., 4-98 in 
W. Germany, 3-42 in France, and 10-71 
in U.S.A. 


Semi-Manufactures 

The largest Swedish producer of 
metal semi-manufactures is AB Svenska 
Metallverken which, with works at 
Vasteras, Finspong and Granefors, 
traces its origin to the seventeenth cen- 
tury. Its range of non-ferrous produc- 
tion includes sheet and plate, strip, foil, 
wire, cable (for electrical purposes), 
tubes, bars and sections, in copper, 
aluminium and their alloys. In 1958, 
Svenska Metallverken accounted for 
about 70 per cent of total Swedish pro- 
duction of copper and copper-alloy semi- 
manufactures. About 97 per cent of 
Swedish aluminium semi-manufactures 
come also from Svenska Metallverken 
—wire and cable from Vasteras and 
pressed and rolled goods, including 
foil, from Finspong. The foil works at 
Finspong will soon be closed, to be 
replaced by a new foil works at Skul- 
tuna, which should be in production 
some time during 1960. 

Other Swedish concerns producing 
semi-manufactured non-ferrous metal 









































| 1957 1958 
| Consumption | Consumption | Production Import | Export 
Aluminium and Aluminium Alloys 
Wire 38 5-4 12-2 0-1 6-9 
Sheet and plate 16:3 18-6 12°8 6°55 0-7 
Bars and tubes 2:9 2°8 | 2:0 0-9 0-1 
23-0 26°8 | 27-0 75 7-7 
Copper 
Wire 29-2 30°1 47-6 0:3 17-8 
Sheet and plate 41 5°4 9-9 1-1 5°6 
Bars 0-9 1-3 | 1°8 0-2 0-7 
Tubes 7-2 8-1 8-1 2:1 2:1 
| 41-4 490 | 74] 38782 
Copper Alloys 
Wire 2:2 2:3 2-2 | 0-4 | 0-3 
Sheet and plate 11-8 10-0 11-2 0-3 1-6 
Bars 14-0 13-9 13-6 0-7 0-4 
Tubes 4-6 4:8 a3 0-4 1-0 
32-6 31-0 32:3 1-8 33 




















All figures are given in thousands of tons. 
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wares, include notably AB Elektro- 
koppar at Halsingborg on The Sound, 
which opened a new aluminium wire 
factory in 1958, and which, together 
with Svenska Metallverken, accounts 
for the entire Swedish production of 
aluminium wire. 

AB Gusums Bruk and AB Sdédertalje 
Metallf6radling produce brass semi- 
manufactures, and AB W. Dan 
Bergman & Co., also of Sédertilje just 
south of Stockholm, produce mainly 


FOUNDATION FOR 


FUNDAMENTAL 


iH 
a 
i 


Tag i RSE A EGERTON 


aluminium semi - manufactures — bars 
and shapes. 

Non-ferrous metals are cast at a large 
number of foundries throughout the 
country. Some are connected to con- 
suming industries, others are indepen- 
dent. The domestic output in 1957 
was 18,000 tons copper and copper 
alloys and 6,000 tons light metals. 

Freedom from import restrictions 
and comparatively low import duties 
give rise to keen competition to Swedish 
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non-ferrous semi-manufactures on the 
home market, which accounts also for 
relatively high imports to Sweden. 
Exports, however, are considerable, 
with the other Nordic countries still as 
the main market, although lately 
exports to countries outside Scan- 
dinavia have come to take a more and 
more important place. 

A general idea of the production, 
consumption, and trade positions is 
given in Table I. 


SWEDEN 


Metallografiska Institutet 


Institutet, the Swedish Institute for 

Metal Research, dates back to 1943. 
The name in English conveys a more 
adequate picture of its field of activity 
than does the official Swedish designa- 
tion, which for historical reasons was 
retained from its predecessor. The 
older laboratory with that name was 
founded in 1920, under the directorship 
of Professor Carl Benedicks, in close 
connection with the University of 
Stockholm. It was financed chiefly by 
grants from industry, especially through 
the Swedish Ironmasters, Jernkontoret. 
Under its first director and through 
men like Westgren, Phragmén, Hagg 
and others that older institute con- 
tributed much of the internationally 
recognized, pioneering research, par- 
ticularly on alloy structure. 

The plans for the Institute of 1943 
are contained in an agreement between 
the Swedish Government on one hand 
and an industrial body, the Foundation 
for Steel and Non-ferrous Metal 
Research, on the other. They follow a 
pattern adopted in the creation of 
similar laboratories in other industrial 
fields, such as wood products, textiles, 
food preserves—laboratories sponsored 
jointly by government and _ private 
industry. In this case the Government 
agreed to erect a suitable building, 
maintain it, and defray its costs for 
heating. The Foundation promised to 
furnish research equipment, and to 
provide an annual sum for salaries and 
other expenses. For this grant, a 
certain minimum amount was fixed: 
the present yearly contribution from 
the Foundation (£50,000) is more than 
four times the stipulated minimum. 

The three main partners in the 
Foundation are Jernkontoret, the 
Mechanical Industries Association and 
the Non-ferrous Metal Industries 
Association—each one mustering as 
members, practically all Swedish 


I‘ its present form Metallografiska 


industrial firms in its field. The 
Governing Board of the Institute is 
comprised of elected representatives 
from these organizations, and three 
members chosen by the Swedish 
Government. 


By Prof. E. RUDBERG 


Building difficulties during and after 
the war, delayed laboratory construc- 
tion till the end of 1947. Since that 
time the Institute has had the use oi 
a main laboratory unit in three stories, 
with about 2,000 m? floor space, and an 
adjoining furnace hall of about 500 m%, 
chiefly for work with heavier equip- 
ment. The two units are connected 
through an underground passage-way. 

According to its statutes, the Institute 
should devote its efforts chiefly to 
investigations on problems of a funda- 
mental nature in the field of metals— 
ferrous and non-ferrous. Work belong- 
ing to the general research programme, 
which constitutes the main part of the 
activity, is frequently planned and 
discussed in small committees, with 
members from the industrial groups 
concerned within the Foundation. The 
results are published as reports and 
Papers, in Fernkontorets Annaler and 
in the leading international journals, 
mostly English or German. 

Apart from its main investigations, the 
Institute also undertakes studies and 
gives consultant service on particular 
problems, at the request of private 
industrial firms or government depart- 
ments. The fruits of such sponsored 
work become the property of the client, 
to whom also the costs are charged. 
In recent years, such items have 
amounted to 10-15 per cent of the 
Institute’s total expenditure. 

Methods of rapid and _ accurate 
quantitative analysis of metals play an 
important part in the metal industry 
today, and they occupy a corresponding 
place on the Institute’s research pro- 
gramme. The Chemistry Division has 
concentrated its efforts on the develop- 
ment of spectro-photochemical methods 
for the determination of small amounts 
of certain metals in solution. As usual, 
such work involves getting rid of, or 
else holding under control, the various 
other chemical elements which are 
ordinarily present in considerably larger 
quantities in the technical alloys con- 
cerned and which, if unchecked, would 
seriously distort the results. Efforts 
have been devoted to the analysis of 
small amounts of aluminium in steel 


—applicable in some methods for 
evaluating oxygen from oxidic slag 
inclusions—of boron in.-steel, in cast 
iron and in aluminium, and of cobalt, 
especially in alloy steels. The Division 
for Spectrochemical Analysis has, 
from the Institute’s early years, worked 
out and developed most of the impor- 
tant tools of emission spectroscopy 
employed in Swedish steel mills today. 
These include photographic methods as 
well as the more recent direct reading 
ways of registering spectra. The 
leader of this work at the Institute, 
C. Georg Carlsson, has organized a 
discussion group with members from 
most industrial laboratories interested 
in such methods, which group meets 
regularly at the Institute for mutual 
information. A third line in the 
chemical analysis field may be said to 
concern the determination in metals of 
such constituents as come out in 
gaseous form—oxygen, nitrogen, hydro- 
gen. Much effort is being devoted to 
improving the methods of oxygen 
determination, mainly in steel, through 
vacuum fusion and _ reduction by 
graphite. Certain accompanying ele- 
ments, of critical volatility, are liable 
to interfere seriously with the quanti- 
tative yield of oxygen as carbon 
monoxide, notably when low oxygen 
contents are concerned. A _ similar 
difficulty presents itself in the deter- 
mination of hydrogen, for which special 
methods have been studied at the 
Institute. 

The hydrogen work is linked to 
investigations of a wider scope. The 
mechanical properties of steel, as in- 
fluenced by hydrogen content (brittle- 
ness) and, associated with this, the 
readiness of the material to pick up 
hydrogen in various technical processes, 
have all been studied. The diffusion 
of hydrogen through the metal comes 
in under this line of work, too. Of a 
rather more fundamental nature is some 
work, recently carried out, on the 
hydrogen solubility at high temperature 
in the iron-chromium-nickel system. 

Of a very different nature are the 
efforts at the Institute to contribute to 
the knowledge of corrosion phenomena. 


Vacuum fusion apparatus for determination of hydrogen content 


Atmospheric corrosion of a number of 
commercial aluminium alloys is studied 
through exposure tests at certain field 
stations, located to give typical 
environments and climates — marine, 
inland, industrial. The exposed material 
is inspected at regular intervals, and 
specimens are removed to the labora- 
tory for various tests, in accordance 
with a long-term programme. 

A fairly wide group of problems 
tackled at the Institute concerns 
foundry work. On the non-ferrous 
side, this has involved studies and 
efforts for control of oxide content in 
aluminium alloys, and research on the 
action of a number of grain refining 
additions to light alloy castings. Control 
of the various factors which are 
involved in making pressure-tight 
bronze castings is another item. It 
would leave too big a gap here to omit 
from mention the extensive work on 
foundry sand, and on mould materials 
and mould problems, notably for steel 
castings, in which the Institute has 
engaged. Systematic investigations on 
metal penetration into the mould wall, 
studies of peeling, of the mechanism of 
the cooling exerted by the mould on 
the hot metal, have contributed, it 
seems fair to say, notable improve- 
ments to foundry methods. 

A metallographer’s classical tool is 
the microscope. Much of the Institute’s 
work, on more short-range practical 
problems as well as on fundamental 
research projects, involves such struc- 
ture studies. They span a very wide 
field of different metals, as would seem 
appropriate under the terms of this 
Institute. Of fundamental nature are 
studies on the micro-structures of 
carbon steels that result from heat- 





eiectron microscope 


treatment, conducted as_ isothermal 
transformation. Quench technique is 
used to interrupt the solid state reac- 
tion at predetermined points in the 
process. Microscopic examination, 
electron microscopy on replicas, and 
studies on the fine precipitates isolated 
by special methods, are used to gain 
information on the progress of the 
reaction. The methods adopted are 
continually being improved. In the 
case of isothermal annealing of marten- 
site, such structure studies have been 
supplemented by work in which the 
progress of the reaction in its early 
stages is followed by dilatometric regis- 
tration. For this, a special instrument 
and appropriate auxiliary apparatus for 
rapid adjustment to the _ desired 
constant temperature have been de- 
veloped. So much for the experimental 
side. Parallel to these experiments, 
the quantitative description of the 
effects recorded, in other words, a des- 
cription by mathematical theory, based 
on the concepts of solid state physics, 
is being undertaken. In the course of 
this theoretical work, several earlier 
observations, which so far have resisted 
attempts at a rational interpretation, 
have been subjected to a_ fresh 
theoretical attack and have, indeed, 
received a natural explanation. 

The investigations in this section are 
not entirely limited to solid state reac- 
tions. Considerable work is devoted 
to solidification structures. Graphite 
formation in cast iron is one topic here; 
another is the development of voids 
and the nature of porosity in copper- 
base castings. 

In speaking of structures, the atomic 
arrangements in the crystal grains 
which build up the metal products is 
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Preparation cf replica film by evaporation, to be examined in the 


also of importance. A_ long-term 
research, aimed at exposing the atomic 
arrangements in certain aluminium- 
iron-silicon alloys is now in progress. 

In this brief survey, only a pick of 
the projects undertaken has _ been 
presented. A complete list would be 
considerably longer. Such a list would 
none the less show that several impor- 
tant fields of metal research have been 
left untouched at the Institute. Of 
these omissions, of which we are 
indeed aware, some are particularly 
regrettable. The truth is that the 
economic resources available are 
meagre, and in the first place this puts 
a severe limit to the Institute’s 
personnel. With a total staff of 30, of 
whom 8 are university graduates, it has 
been deemed essential to concentrate 
efforts as much as possible on a few 
important problems, for which our 
resources, especially the experience 
possessed by the responsible research 
men, would seem promising. ‘ 

Obvious gaps in the _ Institute’s 
research front have prompted the estab- 
lishment of special research groups 
among the industrial firms most con- 
cerned. These groups have been 
offered laboratory space at the Insti- 
tute, where they conduct research with 
personnel of their own, research at their 
own expense. Such groups are now 
active in powder metallurgy, and in 
research on the mechanical behaviour 
of alloys at high temperature. A some- 
what similar situation exists for the 
more applied work on high tempera- 
ture ceramics, and for the foundry 
laboratory of the Swedish Mechanical 
Industries’ Association. These, too, 
have made the Metallografiska Insti- 
tutet their home. 
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Works Visit 


N.K.T. 


Cable Works 


and 


Rolling Mills 


By BORGE LUNN 
M.Se.. Dr.techn., F.1.M. 
Technical Director, N.K.T. 


OUNDED in 1898, N.K.T. 
F (Aktieselskabet Nordiske Kabel- 
og Traadfabriker), now employs 
more than 4,000 people in its three 
plants in Copenhagen and one in the 
country. In 1951 a new factory was 
erected west of Copenhagen, in which 
about 1,000 people are employed. 
Copper wire, supplied to the cable 
works as hot-rolled rod, is pickled in 
sulphuric acid. ‘The copper-rich acid 
is circulated through an_ electrolytic 
plant which removes the copper and 
returns the enriched acid to the 
pickling bath. Rinsing water, after 
removal of coppei content, is dis- 
charged into a neighbouring stream. 
Annealing is carried out either in con- 
tinuous furnaces with protective atmo- 
sphere produced by partial burning of 
liquid gas or by batch annealing in 
vacuum furnaces which, with sufficient 
high vacuum, produces a clean anneal 
with the minimum possibility — of 
hydrogen embrittlement. The wire is 


Flat-type 
submarine 
cable 


stranded to bare cables on a variety of 
stranding machines. Aluminium wire 
is drawn and stranded to steel-rein- 
forced aluminium cables in a separate 
department. 

In the power cable works, conductors 
are stranded and insulated with paper 
for impregnation with oil and dried in 
large vacuum vessels. The lead sheath 
is extruded from continuous screw 
extruders and later protected with 
covering and armouring before coiling 
on the cable drums. The final product 
is laboratory tested, and close to the 
cable works a new high-voltage testing 
and development laboratory is being 
erected for research on new high- 
voltage power cables. A special 
development by the cable works is the 


Achenbach 2-high reversing mill for hot rolling both aluminium and copper alloys 


Mollerhoj flat oil-filled pressure cable 
which, owing to its elastic girdle, 
functions without special pressure 
vessels for the expanding oil. 

Adjacent to the power cable depart- 
ment is a department for the produc- 
tion of plastics-insulated wires. A new 
building for this production is under 
construction. 

The rolling mills consist of three 
buildings: the brassfoundry, the brass 
mill and the aluminium mill. 

Melting in the brassfoundry is 
carried out in low frequency induction 
furnaces for brass and higher copper 
alloys, some oil-fired crucible furnaces 
being available for other alloys. The 
metal is cast in copper-faced water- 
cooled moulds and scalped on a milling 





Entry side of the 4-high cold mill 


machine before hot rolling. In the 
brass mill, the hot rolled slabs are 
scalped on a pendulum milling machine 
and transferred to the 4-high mill by 


means of a crane equipped with suction 
pads. 

The 4-high mill of American manu- 
facture, is used for both roughing and 


finishing. To produce large coils, 
welding is used to some. extent. 
Annealing is carried out both in batch 
furnaces and _ continuous furnaces, 
some with protective atmosphere for 
bright annealing of copper and to 


facilitate later pickling of the brasses. 

The aluminium mill covers an area 
of 13,000m? and contains scalping 
machines for the aluminium rolling 
cakes, which are supplied from 
Norwegian reduction plants. The cakes, 
with a minimum weight of 500 kg., are 
heated in an oil-fired pusher furnace, 
and delivered by an overhead crane to 
a 2-high reversing mill constructed by 
Achenbach, Germany. This mill is 
unique as it is a reversing 2-high 
mill equipped with A.C. motors 
(2x720 kVA) running on the 10 kV 


Delivery side of the 4-high cold mill for aluminium 
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grid. The run-out tables are of a light 
design, with inclined loose rollers on 
the table and vertical driven rollers 
working on the edge of the slab. Since 
the mill is also designed to roll copper 
and brass, it is equipped with special 
rolls which can be changed easily, and 
with two lubricating systems, one for 
light alloys and one for copper alloys. 

The change from one type of alloy 
to another takes a few hours, including 
complete cleaning of all surfaces in 
contact with the metal, and a complete 
check on cleanliness is obtained by 
analysing the deposits in the filter pads 
of the lubrication system. 

Copper and brass cakes are heated 
in an oil-fired walking beam furnace, 
and the rolled slabs are received at the 
one end of the run-out table by a 
special movable receiving platform for 
transport to the brass mill. 

At the other end of the run-out table, 
hot-rolled aluminium is coiled on a 
hot coiler under back tension from a 
bridle to prevent any deterioration of 
the hot-rolled surface. After cooling, 
the hot-rolled aluminium coils are cold 
rolled in a 4-high reversing mill. This 
is a conventional reversing 4-high 
mill with D.C. drive from a Ward 
Leonard generator and provided with 
an elaborate cooling system; thickness 
measurement is made_ radiologically 
using strontium 90. The cold rolled 
coils, which can be produced up to 
1,250 mm. width, are annealed in 
electric furnaces with air circulation. 
The material is processed further on 
smaller 2-high mills, or slit to strip, cut 
to sheets or formed to corrugated sheets. 
Circles and special sheets are annealed 
in a flash annealing furnace. Parallel 
to the aluminium rolling mill, a foil 
mill is under construction; this mill 
will contain a modern 4-high dual 
purpose mill for the production of foil 
in 4 ft. widths. It is expected to be in 
operation in the Spring of 1960. 
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By JORGEN SPAGER, ws. 


(Managing Director, Andersen and Bruun A/S) 


expanded rapidly, and a promi- 
nent part in this expansion has 

been played by Andersen and Bruun’s 
Fabriker A/S. Founded in 1915 by 
Otto Johannes Bruun, the present 
chairman, as a factory for the manu- 
facture of collapsible tubes, the com- 
pany has during the past years taken 
up the production of many other 
products, especially for packaging, as 
well as machinery for these purposes, 
and is to-day the largest in Scandinavia 
within this field. The company is 
carrying out extensive research work, 
and is thus taking an active part in the 
development of one of to-day’s most 
promising industries. 

The main activities of the company 
are the manufacture of: 

(1) Collapsible tubes of aluminium 
and soft metal. 

(2) Bottle capsules of aluminium and 
lead. 

(3) Aluminium foil 
dishes. 

(4) Conversion of aluminium foil. 

(5) Machinery for making collapsible 
tubes, capsules, foil containers and 
dishes, and machines for foil con- 
version. 

In Denmark, the annual consump- 


GS exper the war, Danish industry has 


containers and 


Part of the collapsible 
tube factory 


Some of the wide variety 
of sizes and shapes of 
collapsible tubes produced 
by Andersen and Bruun’s 
Fabriker AjS 


tion of collapsible tubes is estimated at 
40-45 million, aluminium tubes now 
accounting for almost 60 per cent of 
the total consumption. The major part 
thereof is made by Andersen and 
Bruun, who were pioneers in this field 
in Denmark. Collapsible tubes are 
made either on fully automatic produc- 
tion lines used for long runs, or on 
semi-automatic lines that are most 
suitable for the smaller orders. Most 


“\ 


of the machines used by Andersen and 
Bruun are of their own construction. 
The firm are also manufacturers and 
exporters of tube-making machinery. 


In 1918, an old-established lead 
capsule factory was taken over and 
this now supplies practically the entire 
Danish consumption of lead capsules, 
the market being restricted to the wine 
and spirit trades. 

Around 1930, O. J. Bruun invented 
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A—Production of pleated aluminium 
bottle capsules 


B—Capsule deccraticn 


C—A Super Multiplex fully-autc- 
matic bottle capping machine 


D—Some of the machines in the 
foil factory 
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paauune 
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E—An ‘‘Anilex’’ four colour flexo- 
graph printing machine under con- 
struction at the ‘‘Abmaco’’ machine 


works 
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Aluminium dishes are used in the packaging of a wide variety of foods 


the pleated aluminium bottle capsule. 
Due to the cheapness of these new 
capsules, it was possible to find new 
markets for the “Alu-capsules,” for 
instance, beer, and to-day annual world 
consumption is more than 2,000 million, 
about 25 factories producing them 
under licence on machines supplied by 
the works in Copenhagen. They are 
produced on fully-automatic presses at 
the rate of more than 70 per minute, 
and the decoration (for instance, 
coloured side and top) is also done 
fully automatically. 

A wide range of capsuling machines 
has also been developed to meet 
different requirements, ranging from 
small hand-operated machines to the 
fully-automatic machines “Multiplex” 
and “Super-Multiplex” for dealing 
with up to 24,000 bottles/hr. More 
than 100 bottling plants all over the 
world are using these automatic units. 

During the last few years, a con- 
siderable change has taken place in 
retail distribution in Denmark. The 
trend is now towards “super-markets” 
and other shops based on self-service. 


This method of distribution makes 
great demands on the packing of the 
goods, and Andersen and Bruun have 
developed a wide range of new pack- 
ings for this purpose. 

An interesting feature is the “Alu- 
Cup,” an airtight container with great 
eye appeal, which has become very 
popular for the packing of a great 
variety of products, foremost of all 
processed cheese, and has contributed 
largely to the increase of processed 
cheese exports. The manufacture of 
these containers is fully automatic and 
carried out on the same principle as 
the bottle capsules. By using the 
patented “Alu-Cup” and a_ special 
sealing machine, also made by the 
company, an airtight seal can be 
effected. 

Aluminium foil dishes are manufac- 
tured in many sizes, with and without 
lids made from cardboard or alu- 
minium. These dishes, the so-called 
“‘Alu-Bak,” have found an extensive 
market for pastry, ready -to-serve 
dishes, lard, liver paste, and soon. A 
simple hand apparatus is supplied to 


The Alu-Cup, an airtight container 


small retailers for closing the “Alu- 
Bak,” food factories using automatic 
closing units. 

The raw materials used in the foil 
conversion factory are mainly alu- 
minium foil and paper, to which may 
be added various transparent foils. 
The works comprise a large printing 
section for both rotogravure and flexo- 
graph (aniline) printing. One of the 
main articles produced is “Sani-Foil” 
(aluminium foil laminated with parch- 
ment), which is used for wrapping 
butter for export. Wash-off-able foil 
labels, an Andersen and Bruun speci- 
ality, have found ready acceptance in 
the brewing industry. Many other 
packs are produced, for instance for 
biscuits, margarine, ice cream, choco- 
late, confectionery, rye bread, soup 
powder, etc. 

A wide variety of machinery and 
equipment for “Alu-Capsules,” foil 
containers, collapsible tubes and foil 
conversion, has been designed and 
developed by the company, which 
exports single machines and complete 
factories. 


Technical University of Copenhagen 
By Prof. E. KNUTH-WINTERFELDT, bDr-techn. 


ESIDES the primary duty of the 
B Laboratory of Metallurgy of pro- 

viding lectures and _ practical 
courses in metallurgy, research is 
carried out in different physical metal- 
lurgical fields; some consultative work 
is also done for industry. 

All students in the chemical, 
mechanical and electrical engineering 
departments attend lectures in metal- 
lurgy, the laboratory courses being 
open to those students who specialize 
in metallurgy, normally numbering 
about 6-12 a year. Both in the lectures 
and in the laboratory courses the chief 
weight is laid on physical metallurgy, 
because the demand for process metal- 
lurgists in Denmark is _ negligible. 
Teaching of mechanical technology is 
taken care of by another department 


at the University, the Laboratory of 
Mechanical Technology. 

Experimental and development work 
have been done for several years in 
order to improve the methods of 
preparation for specimens for micro- 
scopical examination. As a result, 
special apparatus for _ electrolytic 
polishing and for wet grinding has 
been developed in collaboration with 
Danish firms. The nature of chemical 
and electrolytic polishing processes 
has also been investigated. 

An experimental research  pro- 
gramme on the nature of friction and 
wear processes under different con- 
ditions has been carried out for several 
years; the work is not finished, but the 
preliminary results seem promising. 

The quench-ageing process in super- 


saturated, low carbon ferrite is being 
investigated by means of the electron- 
microscope, by measurement of inter- 
nal friction and by analysis of isolated 
carbides. 

In the corrosion field, experiments 
are being carried out to evaluate 
different zinc alloys for use as protec- 
tive anodes in sea water. 

The laboratory answers about one 
hundred problems from industry every 
year, mostly concerning failures after 
incorrect heat-treatment, fatigue or 
corrosion. 

The present equipment permits 
ordinary scientific investigations to be 
carried out in most fields of physical 
metallurgy, including electron-micro- 
scopy and diffraction, excluding X-ray 
studies. 








Top right : The works of Nordiske Kabel-og Traadfabriker 


Lower left : Smelting and refining works of Paul Bergsoe and Son 


there are no ore 


LTHOUGH 
A deposits in Denmark, non- 
ferrous metals have been 
worked since the bronze age, from 


about 1500 B.C. During the 400 years 
until 1814, when Norway was united 
with Denmark, Norwegian copper was 
being worked to sheets for the roofing 
of churches and castles in the two 
countries. Many of the green copper 
roofs in Copenhagen date back to that 
time. 

The industries of to-day are con- 
centrated on two companies, one which 
is based on the smelting and refining 
of non-ferrous scrap, and one which 
produces semi-manufactured goods 
from imported metals. Being a small 
country, with a population of only 
44 million, and with industries based 
on agriculture, shipping and materials 
for cement, the domestic market 1s 
rather limited. 

The smelting and refining works of 
Paul Bergsoe and Son were founded by 
Paul Bergsoe in 1902. It was originally 
a plant for detinning of tin plate scrap 
from the canning industry, but was 
later developed into an_ industry 
dealing with non-ferrous and precious 
metals. The company specializes in 


solders, printing metals, Babbitts and 
special high grade foundry ingots and 


the export of these materials is a 
major part of present-day activities. 
Originally, the manufacture was depen- 
dent on domestic scrap and residues, 
to-day the company imports ores and 
concentrates from all over the world 
to its furnaces. The processes of the 
company, and the idea of control of the 
products and the distribution of 
technical knowledge to the users of the 
metals, are based on the original work 
of Dr. Paul Bergsoe who still, at the 
age of 87, is well known to the Danish 
public for his ability to explain natural 
sciences in a popular way over the 
broadcasting system. 

The production of semi-manufac- 
tured goods is undertaken by N.K.T. 
(“Aktieselskabet Nordiske Kabel-og 
Traadfabriker”: viz. Northern Cable 
and Wire Works Ltd.), which was 
founded as a private company in 1891 
for the manufacture of electric wire 
and in 1898 transformed into a limited 
company making cables, copper and 
iron wire and iron wire products. This 
company acquired, in 1907, the old 
metal rolling mill in Frederiksverk, a 
mill which dates back to before the 
year 1800 and was based upon the 
power from a small stream which 
to-day is the fresh water supply for the 
new large steel mill in the same area. 


Non-Ferrous 
Industries 
in Denmark 


By BORGE LUNN 


M.Sc., 
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Dr.techn., F.I.M. 


mill was moved to 

1909 and has since 
developed, producing semi-manufac- 
tures for the domestic market. The 
works produce plate, sheet, strip and 
foil of copper and copper alloys, alu- 
minium and lead, extrusions, wire, pipe 
and tube and also conversion of alu- 
minium foil. The production rose 
with the increasing population and 
increasing industrialization, and in 
1951 new works were erected in an area 
west of Copenhagen; these include a 
modern brass foundry, a brass strip 
rolling mill and an aluminium rolling 
mill. 

It requires some skill to produce the 
whole range of non-ferrous semi- 
manufactures at competitive prices and 
qualities with only a comparatively 
small market. The co-operative spirit 
of the Danish industries has been 
valuable for this development. 

Beside the two mentioned companies 
a few smaller companies exist which 
produce ingots of aluminium and 
copper-base alloys from scrap, and 
among the metal consuming industries 
are the many metal foundries, the 
electrical, the ship building and the 
refrigeration industries all of which 
contribute to the growing industrial 
activity. 


The rolling 
Copenhagen in 
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Consut INTERNATIONAL REFINING 
C0., LTD. 


for prices prior to disposal of your Non-Ferrous 


Metal Scrap and Residues, whether clean or irony. 


Maryland Alloys Ltd. 


for your requirements of Non-Ferrous Metal Ingots, 


whether of commercial or complex specifications. 


Non-Ferrous Stockholders Ltd. 


for your requirements of Sheets, Strips, Rods, Bars, 
Sections in Aluminium and Alloys, Brass, etc., 


whether for immediate or long-term requirements. 


HEAD OFFICE and WORKS 


20/22 SUGAR HOUSE LANE, LONDON, E.!5 
Tel: MARyland 7771 (8 lines) LONDON TELEX No. 2-3314 


BIRMINGHAM 


LANCASTER COPPER WORKS, 87-95 LANCASTER ST., B’HAM, 4 
Tel: ASTon Cross 1982 P.B.X. 


MANCHESTER 
26, LYNTHORPE ROAD, NEW MOSTON, MANCHESTER, 10 
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SPECIALITY CENTRIFUGAL PROCESS FOR SMALL SS 
AND SCREWED WORK. ~e 


ALL TYPES OF GENERAL GALVANIZING UNDER- 
TAKEN IN LARGE OR SMALL QUANTITIES. 


THE 


WORKSOP 


GALVANIZING COMPANY LIMITED 


CLAYLANDS FORGE 
GATEFORD ROAD 
WORKSOP - NOTTS 
Telephone: Worksop 2902 & 2998 
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Industrial News 


Home and Overseas 





Institute of Metals 

A one-day Symposium on “The Appli- 
cation of Thin-Film Techniques to the 
Electron-Microscopic Examination of 
Metals”, arranged by the Metal Physics 
Committee of The Institute of Metals, 
will be held on Thursday, November 12, 
1959, at the Royal Institution, 21 
Albemarle Street, London, W.1, begin- 
ning at 9.30 am. Visitors will be 
welcome and tickets are not required. 

The following eight Papers will be 
presented and discussed: “Techniques for 
the Direct Examination of Metals by 
Transmission in the Electron Micro- 
scope”, by P. M. Kelly and J. Nutting 
(University of Cambridge). ‘An Outline 
of the Theory of Diffraction Contrast 
Observed at Dislocations and Other 
Defects in Thin Crystals Examined by 
Transmission Electron Microscopy”, by 
M. J. Whelan (Cavendish Laboratory, 
Cambridge). “Observations of Disloca- 
tions in Metals by Transmission Electron 
Microscopy”, by P. B. Hirsch (Cavendish 
Laboratory, Cambridge). “The Observa- 
tion of Anti-Phase Boundaries during the 
Transition from Cu.\u I to CuAu IT”, by 
D. W. Pashley and A. E. B. Presland (Tube 
Investments Research Laboratories, 
Cambridge). “Electron - Microscopic 
Studies of Precipitation in Aluminium 
Alloys”, by R. B. Nicholson, G. Thomas 
and J. Nutting (University of Cambridge). 
“Electron-Microscopic Observations on 
the Recrystallization of Nickel”, by W. 
Bollmann (Battelle Memorial Institute, 
Geneva). “The Martensite Transforma- 
tion in Thin Foils of Iron Alloys”, by 
W. Pitsch (Max-Planck-Institut fur Eisen- 
forschung, Diisseldorf). “The Growth, 
Structure and Mechanical Properties of 
Evaporated Metal Films”, by G. A. 
Bassett and D. W. Pashley (Tube Invest- 
ments Research Laboratories, Cam- 
bridge). 


Our Biggest Export 

Speaking at a Malvern conference last 
week, Mr. F. J. Fielding, managing 
director of the Heenan group of com- 
panies, said, in the course of his address, 
that engineering was “the biggest export 
we have, and we live by it. It is the 
industry which contains the highest brain 
content and demands the greatest mone- 
tary return”. 

“History has shown”, he continued, 
“that we in this country have been able 
to provide this brain content. Our future 
demands that we should continue to do 
so in a world of competition increasing at 
an enormous pace.” 

The theme of the conference, organized 
by the Herefordshire and South Worces- 
tershire Committee of the Engineering 
and Allied Employers’ West of England 
Association, was “Education and the 
Engineering Industry”. 


A Birmingham Function 

Briefly describing the ancient and tradi- 
tional glories of the City of London, 
Alderman E. N. Hiley, secretary of 
the National Brassfounders’ Association, 
addressed the members of The Non- 
Ferrous Club at its monthly meeting at 
the Queens Hotel, Birmingham, on Wed- 
nesday of last week. Outlining some of 
the traditional Guildhall procedures, Mr. 
Hiley emphasized how valuable these 


traditions are, and how superbly they 
were maintained. 

At this meeting a collection was taken 
on behalf of the Birmingham Federation 
of Boys’ Clubs, the sum of £17 2s. 6d. 
being realized. 


Welding Technology 


A new prospectus of the School of 
Welding Technology has just been issued 
by the Institute of Welding. This pros- 
pectus gives details and syllabuses of 
courses being organized from November 
this year to March 1960 on a wide variety 
of welding topics. 

Some of these courses are already 
almost fully booked, but full details and 
copies of the prospectus may be obtained 
on application to the offices of the Insti- 
tute at 54 Princes Gate, London, S.W.7. 


Thailand Tin Venture 


News from Bangkok is that the 
Director-Gencral of the Thailand Mines 
Department has announced that a joint 
Thai-foreign company, known as the 
Oawa Kham Tin Company, is attempting 
to mine tin ore from the sea off Puket 
Island in southern Thailand. It is 
reported that the capital of the company 
is 1,980,000 Malayan dollars. The 
Government has 35 per cent interest in 
the company, private Thai citizens 12 per 
cent, while the remaining shares are held 
by British and Malayans. 


Trade with Sweden 

New offices in Stockholm have just 
been opened by Simmonds Aerocessories 
AB, a member of the Firth Cleveland 
group. The new offices are at Alvajo, on 
the outskirts of Stockholm, and occupy 
the first floor of a newly-erected modern 
building. 


Mond Nickel Exhibition 

After a successful week in Birmingham, 
the Mond Nickel Company Limited is 
staging their exhibition at Marlands Hall, 
Southampton, from October 27 to 30 
next. It will be opened by Rear-Admiral 
W. F. B. Lane, D.S.C., M.I.Mech.E., 
Director of Marine Engineering, 
Admiralty. Over 12,000 designers and 
technicians have been invited to visit the 
exhibition, which features the properties 
of nickel, nickel-containing materials and 
the platinum metals, and to discuss the 
latest developments in the nickel industry 
with members of the company’s develop- 
ment and research department. 


Welding Design 

In con,unction with the Aluminium 
Development Association, the Institute 
of Welding has arranged a course of 
instruction on welding design and con- 
struction in aluminium and _ its alloys. 
The course will include welding methods, 
material selection, metallurgical considera- 
lions, engineering features, inspection and 
testing, typical applications, and recent 
developments. Lectures will be com- 
bined with discussions, film shows and 
visits to works and laboratories. 

The course will be held at the head- 
quarters of the Institute from November 9 
to 13, 1959, inclusive, and the fee, which 
includes transport to works visits, is 
16 guineas for non-members and 134 
guineas for individual members and staffs 


of industrial corporate members only. 
Students are expected to have received 
full engineering or metallurgical training. 
The number that can be accepted is 
limited, and applications should be made 
without delay to the Institute of Welding, 
54 Princes Gate, London, S.W.7. 


Anti-Vibration Nut 


A new all-metal potentiometer anti- 
vibration nut has just been introduced by 
Simmonds Aerocessories Ltd. This new 
nut is made of aluminium alloy B.S.S.1476 
H.E.10, with internal threads of jin. by 
32 t.p.i. and external threads j in. by 
28 t.p.i. It has a spring steel, cadmium 
plated locking insert, which gives a highly 
consistent performance. 

Priced at 55s. net per 100, these nuts 
can be supplied with identification 
washers made of light alloy 22 S.W.G., 
with anodized finish, in six different 
colours, at 3s. 9d. net per 100. 


Training for Industry 


In his presidential address to the 
Institution of Electrical Engineers last 
week, in London, Sir Willis Jackson made 
an appeal to industry to collaborate with 
the educational authorities in the matter 
of teaching technological subjects at all 
levels. He said that there were outstand- 
ing weaknesses in our educational system 
because of a tendency to look upon the 
schools, technical colleges, universities and 
industry as completely separate compart- 
meats. 

It was unrealistic, said Sir Willis, to 
suppose that the teaching of technology 
at its highest level could be carried wholly 
or largely by men who occupied full-time 
teaching positions, unless they returned 
to industry at intervals. He regretted that 
separation of the D.S.I.R. establishments 
from the domain of technological teaching, 
and the lack of a recognized link between 
them and the universities for scientific 
and technological research. 

Sir Willis felt that the shortage of 
industrial training facilities had become 
the Achilles heel of our national plans for 
the further development of technological 
and technical education. The smaller and 
more specialized firms, he continued, 
should collaborate ‘n the organization of 
group training schemes in which their 
limited individual resources were properly 
co-ordinated. He said he was increasingly 
concerned with the high degree of sub- 
division which characterized the country’s 
industrial structure. This produced among 
the larger organizations a_ considerable 
multiplication of research, development, 
and design effort directed to the same or 
substantially the same, technical objec- 
tives, and the possibility that not one of 
these concerns had the resources either of 
manpower or finance to launch a really 
major attack on a new field. 


French Import Liberalization 


Recent news from Paris indicates that 
quantitative import restrictions in the 
French community for purchases in west 
European countries, the United States 
and Canada and other countries have been 
removed for a wide range of goods. The 
trade liberalization, issued in the Journal 
Officiel, will apply to the Republics of the 
Ivory Coast, Dahomey, Upper Volta, 
Mauritania, Niger, Senegal and Sudan. It 


E 





is in addition to the list of import libera- 
uons in force since June 14, 1957, for 
French West Africa. 

There are three new lists—one for 
O.E.E.C. countries, enother for the 
United States and Canada, and a third for 
the remaining countries. The list for 
O.E.E.C. countries includes edible oils, 
some chemicals, solvents, iron and steel. 
The list for the United States and Canada 
includes oils and waxes, special earth, 
some minerals, gypsum, some chemicals, 
aluminium and lead. 

The list for countries other than the 
United States, Canada and O.E.E.C. 
countries is almost identical to that issued 
for dollar countries. 


Theft of Metal 


It is learned from the National Associa- 
tion of Non-Ferrous Scrap Metal Mer- 
chants that the following was stolen during 
the week end 3/4 October, from Andrews 
Metals Ltd.: Approximately 18 cwt. of 
clean burnt H.C. copper tape in cylindrical 
bales approximately 12-18 in. in length by 
6 in. diameter. 

Any firm able to give assistance in this 
matter should contact Andrews Metals 
Ltd., of Stratford Road, Shirley, Solihull, 
Warwickshire. Telephone Shirley 1286. 


B.O.T. New Office 

On Wednesday last the Midland 
Regional Office of the Board of Trade 
moved to Somerset House, Temple Street, 
Birmingham 2. It is understood that the 
Midland Regional Board for Industry has 
also moved to this same address. 


A Works Visit 

On Tuesday of last week, Mr. E. G. 
Gardner, pattern shop manager, of 
Hadfields Limited, presented a Paper 
entitled “Epoxy Resin in Patternmaking” 
to over 45 members of the National 
Trades Technical Societies who were 
visiting the East Hecla works of the 
company. 

During his address, Mr. Gardner 
referred to recent developments in 
patternmaking and the benefits gained by 
the use of epoxy resin to industry. A 
practical demonstration was given by Mr. 
Cedric Platts on “How It Should be 
Done”, and afterwards the meeting was 
open to members of the society, who 
proceeded to ask many technical ques- 
tions on the skills and applications of 
patternmaking. 

The members of the society who 
attended were representative of the many 
pattern shops and foundries in_ the 
Sheffield area 


At The Building Exhibition 

On the stand to be occupied by the 
Northern Aluminium Company Ltd. at 
the forthcoming Building Exhibition in 
London, the emphasis will be on alu- 
minium building sheet in a wide range of 
profiles designed for roofing and siding 
of many types of building 

Foremost will be “Snaprib”, an un- 
usually attractive system, combining the 
traditional advantages of aluminium 
building sheet with a method of concealed 
fixing that enhances appearance and 
ensures perfect weathertightness. It can 
be supplied in any length likely to be 
required, avoiding end-laps in low-pitched 
roofs. Snaprib will be displayed in the 


several finishes in which it is obtainable, 
and in photographs illustrating its grow- 
ing popularity jor 
schools and the like. 

Other profiles to be shown will include 
“deep 


domestic housing, 


Noral trough industrial” sheet, 


which this company has recently intro- 
duced for long spans, also thin-gauge 
shallow-troughed sheet now being used 
for internal lining, and the “Standard 
Industrial” and “Mansard” sheets. A 
sandwich-wall system is also to be shown 
which incorporates these last two profiles 
with an inter-layer of glass fibre, while 
there will be a demonstration of stud 
welding, the method used to attach the 
sheets to the purlins. 


A Birmingham Function 

Election night added variety and a 
touch of excitement to the annual ball of 
the Royal Metal Trades Pension and 
Benevolent Society, which was held on 
Thursday of last week at the Grand 
Hotel, Birmingham. In spite of the 
General Election having fallen on the date 
prearranged for this event, a satisfactory 
attendance was recorded, some 370 guests 
being prescnt, among whom were Mr. 
E. Jackson, President of the National 
Federation of Ironmongers, and Mr. 
W. M. McDonald, President of the 
National Brassfoundry Association. 


Post-Graduate Courses in Metallurgy 

Two post-graduate courses have been 
arranged at the Metallurgy Department 
of the College of Advanced Technology, 
Birmingham. One is entitled “Recent 
Advances in Metallographical Tech- 
niques” and the other “Directionality in 
Metallic and Non-Metallic Materials”. 
Both courses are in the form of nine 
weekly evening lectures, each by an 
authority in his particular field. 

The first-mentioned course commences 
on Thursday, October 22, and continues 
thereafter on successive Tuesdays, while 
the second will be held on Wednesday 
evenings from October 21 onwards. It is 
considered that these courses will be of 
particular value to scientific workers in 
industry, in enabling them to keep abreast 
of modern developments, and the fullest 
support of local industry is anticipated. 
Full particuiars are obtainable from the 
Department of Metallurgy, College of 
Advanced Technology, Birmingham, 4. 


David Brown Tractors in India 


It is reported that the Government of 
India has approved a proposal whereby 
David Brown tractors are to be manufac- 
tured in India. It is understood that 
under this proposal the company expects 
to produce some 1,250 tractors annually 
in that country. 


Malaya and Tin Agreement 


According to reports from Kuala 
Lumpur, Malaya will seek “certain 
changes” in the International Tin Agree- 
ment when it comes up for review next 
June. The source declined to elaborate 
on what changes Malaya would seek, 
saying “we will try and have loopholes 
tightened up in the light of experience”. 
‘The Federation (of Malaya) Tin Advisory 
Council met this week and decided that 
Malaya should send representatives to the 
I.T.C¥s next meeting in December. 


Japanese Rolled Aluminium 


Output of rolled aluminium products in 
Japan during August this year amounted 
to 8,000 metric tons compared with the 
post-war record of 8,157 tons in July last, 
according to the Japan Rolled Light 
Metals Association. The Association said 
that the strong demand for rolled 
aluminium products was expected to con- 
tinue for months to come from the house- 
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hold electric appliances, motor cars and 
house construction industries. 

August export contracts for rolled 
aluminium products fell slightly to 
708-9 metric tons from the July total ot 
717-6 tons, while exports shipments in 
August rose to 622-6 metric tons from 
580-3 tons. 


Tin Research 

The latest issue of Tin and Its Uses 
describes several new projects involving 
un. Tin has always been considered 
harmful in cast iron, but recent careful 
investigations show that, properly con- 
trolled, it suppresses ferrite, and promotes 
the formation of the pearlite constituent 
without tending to cause’ massive 
cementite. This may lead to better wear- 
resistance in cast iron, coupled with good 
machineability. 

A new flux medium, polyethylene 
glycol, reduces the bad spattering effects 
which cause the corrosion encountered 
with “killed spirit” (zinc chloride). The 
new fluxes spread much better and more 
uniformly and help solder to penetrate 
further into joints. 

Wood-destroying fungi were unable to 
attack specimens of wood which had been 
impregnated with certain organotin com- 
pounds. Details of trials carried out at 
Delft, Holland, indicate that one of these 
compounds is particularly promising as a 
preservative. 

1960 is the 150th anniversary of the 
invention of tinned foods and plans for 
celebrating the event are being prepared 
in many countries. In this issue of Tin 
and Its Uses, a synopsis of the plans so 
far announced indicates that England and 
the United States both regard the occasion 
as being of the highest importance. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week fell by 141 tons to 8,197 tons, 
comprising London 4,659, Liverpool 3,378 
and Hull 160 tons. 

Copper stocks fell by 1,516 tons to 
11,547 tons, distributed as_ follows: 
London 2,497, Liverpool 6,100, Birming- 
ham 225, and Manchester 2,725 tons. 


British Exhibition in New York 

Preliminary information is given 
regarding the British Exhibition which is 
to take place in New York from June 10 
to 26 next year, and which has been 
organized by the Federation of British 
Industries. This exhibition will be held 
at the Coliseum Exhibition Building in 
the heart of New York City, and will 
occupy all four floors. It will be nearly 
twice as large as the recent U.S.S.R. 
exhibition in the same building. 

All phases of British industry will be 
included, and among individual exhibits 
will be those provided by the British 
Government, in which entirely novel 
display techniques will be used to show 
the new as well as the old Britain, and 
some of our latest advances in science, 
technology and engineering. 

The third floor of the exhibition will 
be devoted to engineering and industrial 
plant and materials. Heavy and light 
engineering products will be shown, and 
other sections will include electrical, 
mechanical and chemical engineering, 
machinery and equipment for all indus- 
trial processes, instrumentation,  elec- 
tronics and automation, etc. 

Full particulars of this exhibition, space 
charges, shell stands, etc., may be 
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obtained from British Overseas Fairs 
Ltd., 21 Tothill Street, London, S.W.1, 
who are planning the exhibition on behalf 
of the F.B.I. 


Metal Finishing 

A new addition to the rapidly growing 
range of metal finishing interests held by 
Albright and Wilson (Mfg.) Ltd. is a 
duplex plating process that should be of 
considerable value to the automobile and 
allied industries. Last year the company 
introduced the Plusbrite process, which 
rapidly established itself as a bright nickel 
plating process that gave a fully bright 
deposit with better physical properties of 
plate than had hitherto been available. 

The new process is a logical develop- 
ment of the original Plusbrite process, 
and is designed to give maximum corro- 
sion resistance, together with a fully- 
bright plate, for such applications as 
motor car trim and similar automobile 
accessories. A new additive is used, 
Plusbrite S.F. PB-SF is a sulphur-free 
addition agent which, when added to the 
plating bath, produces an_ electrolyte 
giving a semi-bright deposit of high duc- 
tility and low internal tensile stress with 
excellent levelling properties. The deposit 
has a columnar structure. The standard 
Plusbrite solution is then used to produce 
a fully bright finish. As the second 
deposit is lamellar in structure, a very 
high standard of corrosion resistance is 
attained by the duplex process. A similar 
duplex process has been marketed in the 
United States since the early months of 
this year. 

Plusbrite S.F. is stated to be very 
stable. Operating costs can be kept to a 
minimum during processing, as there is 
no loss by filtration through carbon. 


Spray Booths 

Over the last six years, intensive 
development work has been done by 
Alfred Bullows and Sons Ltd. to produce 
a new, more satisfactory, and cheaper 
water wash spray booth. The result of 
this is the “Nopump” booth, which has 
now been on the market since the begin- 
ning of 1959. The fundamental change 
is that, as its name implies, the “No- 
pump” booth has no water circulating 
pump. 

In the conventional system, there is a 
centrifugal water circulating pump with 
its attendant piping, nozzles and filters, all 
prone to trouble and excessive main- 
tenance when handling water heavily 
contaminated with paint. In the “No- 
pump” both, a stream of air at very high 
velocity licks the surface of the water, 
entraining a large amount of water in the 
air. This air-water mixture, still travel- 
ling at very high velocity, is forced to 
make a number of carefully controlled 
changes of direction, during which the 
heavier paint particles are thrown, by 
centrifugal force, into the water stream. 
The water is then separated from the air 
by a number of eliminator plates, the 
clean, exhaust air being taken to atmos- 
phere and the water returning to the tank. 

As there are no filters, the degree of 
contamination of the water has little or 
no effect on the operation of the booth. 
If the collected paint is encouraged to 
sink, the booth wil! go on running until 
the water tank is virtually full of collected 
paint, which is in the form of silt. 

There is said to be no sacrifice of 
washing efficiency, in fact the reverse: 
the exhaust air from a “Nopump” booth 
is outstandingly clean. 





New appointments have recently 
been made by British Insulated Cal- 
lender’s Cables Limited as follows: 
Mr. F. YV. Thompson, F.C.LS., 
A.A.C.C.A.,. has been appointed 
director of personnel, and has relin- 
quished his position as secretary of the 
company. Mr. J. P. Hourston, B.Com., 
C.A., has been appointed secretary. 
Mr. G. V. Tew has been appointed 
assistant secretary. 


A director and chief electrical 
engineer of Metropolitan-Vickers Elec- 
trical Company Limited, Mr. C. H. 
Flurscheim, B.A., M.I.E.E., has been 
co-opted to serve on the Council of the 
British Welding Research Association. 
He became chief electrical engineer of 
Metropolitan-Vickers in 1957 and a 
director in 1958. 


Personnel director of Accles and 
Pollock Limited, Mr. John Maslin has 
been elected President of the Institute 
of Personnel Management. He will 
serve in that office for two years. 


We are informed by Airtech Limited 
that Mr. R. C. McCormick, B.A., 
M.Sc., has joined the company as chief 
electronics engineer. After graduating 
with Ist Class Honours in experi- 
mental physics from Dublin University 
in 1949, Mr. McCormick was an 
assistant engineer in the Department 
of Posts and Telegraphs, Ireland. He 
later joined Mullard Research Labora- 
tories, and prior to taking up his 
present position with Airtech, was with 
Ultra Electric Special Products Divi- 
sion as executive engineer. 


Appointments recently announced 
by British Insulated Callender’s Con- 
struction Company Limited include 
that of Mr. R. Betley as an executive 
director. Mr. Betley joined the com- 
pany in 1919. The retirement of Mr. 
C. H. Frankland, M.I.E.E., from the 
board of the company is_ also 
announced. Mr. Frankland’ was 
appointed a member of the board in 
1949. 


Following the retirement of Mr. 
H. F. G. Bicker as manager of the 
Exeter branch of British Insulated 
Callender’s Cables Limited, it is 
announced that Mr. R. A. Turpin has 
been appointed to fill that position. 
Mr. Turpin joined the company in 
1949 as a representative at the Exeter 
branch. 


It is learned from the Imperial 
Smelting Corporation Limited that Mr. 
S. W. K. Morgan has been appointed 
a director of the company. 


Director and _ assistant director 
respectively of the International Tin 
Research Council, Dr. E. S. Hedges 
and Mr. W. R. Lewis are to make a 
three-week South American tour this 
month. This is the first occasion that 
officials of the Council have visited 


South America. Dr. Hedges will lecture 
in Spanish at universities in Brazil and 
Bolivia, and Mr. Lewis is to address 
leading tin consumers. They both left 
London last week-end for Lisbon to 
attend the annual conference there of 
the Comité International Permanent 
de la Conserve, before travelling to 
Brazil. Dr. Hedges is a member of the 
C.I.P.C. scientific committee, and Mr. 
Lewis is President of its committee on 
information and statistics. 


Following the resignation of Mr. 
P. J. Scratchley from Union Carbide 
Limited, Alloys Division, it is under- 
stood that Mr. R. Wilson, divisional 
managing director, has temporarily 
assumed the responsibilities of sales 
manager for the Alloys Division. 

Appointment of a new technical 
representative was recently announced 
by Armstrong Whitworth (Metal 
Industries) Limited. He is Mr. Ian 


Robinson, who has been appointed to 
cover the complete range of the com- 
pany’s products in the Sheffield area. 


In place of Mr. Dawson, who has 
retired, Mr. B. Williams has been 
appointed resident technical sales 
representative at the Bristol office of 
Crofts (Engineers) Limited. 


At the current month’s meeting of 
the Institute of Physics, the following 
were elected Fellows of the Institute: 
S. H. Ayliffe, B. J. Bok, J. C. Hawkes, 
J. W. Head, F. H. Hibberd, S. 
Kaufman, A. Langridge, J. L. Olsen, 
M. Pancholy, H. A. Vodden, and 
P. E. Wrist. In addition, 45 new 
Associates were elected, 89 Graduates, 
40 Students, and 2 subscribers. 


Forthcoming Meetings 


October 19—Institution of Production 
Engineers. North Midlands Region. 
Louis Room, St. James’s Restaurant, 
St. James’s Street, Derby. “What’s 
New in Casting.” A. Short. 7 p.m. 

October 19—Institute of Metal Finishing. 
London Branch. Northampton Poly- 
technic, St. John Street, London, E.C.1. 
“High Temperature Anodizing.” A. W. 
Brace and R. E. M. Polfreman. 6.15 
p.m. 


October 20—Institute of Metal Finishing. 
South West Branch. Saracens Head 
Hotel, Gloucester. “Anodizing Tech- 
niques in North America.” A. W. 
Brace. 6.30 p.m. 

October 21 — Institution of Plant 
Engineers. Kent Branch. The Kings 
Head Hotel, High Street, Rochester. 
“Metal Spraying and Ceramic Coat- 
ings.” J. A. Sheppard. 7 p.m. 


October 22—Institute of Metals. Sheffield 
Local Section. Applied Science Build- 
ing of the University, St. George’s 
Square, Sheffield. Symposium on 
Modern Analytical Techniques. (1)— 
“Modern Spectroscopic Techniques”; 
W. Ramsden. (2) “X-Ray Fluores- 
cence”; K. W. Andrews. 2-5.30 p.m. 
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Election, culminating on Thurs- 

day and Friday in excited trading 
on the Stock Exchange, was not 
reflected in Whittington Avenue where, 
apart from copper, the volume of busi- 
ness was rather disappointing and 
below average. Stability was, however, 
the keynote of the week and price 
changes were slight in spite of the dis- 
turbing elements of strikes in the 
United States, Chile and the Belgian 
Congo. Of these, two affected directly 
the production of copper, while the 
others were the three months’ old steel 
strike and the Longshoremen’s strike in 
the United States. It is certainly a matter 
for comment, that with such a disas- 
trous background, in which loss of 
production shows up so prominently, 
copper does not stage an advance. In 
the United States alone the industry 
must have been deprived of about 
100,000 short tons through the stoppage, 
and unless the Braden strike is settted 
promptly the loss of tonnage there will 
begin to mount up. L.M.E. stocks 
declined by 175 tons to 13,063 tons, but 
with a dock strike in progress in the 
United States it was felt that these 
stocks might remain at a fairly stable 
level. In regard to that the President 
has invoked the Taft-Hartley Act and, 
in consequence, there has been a 
In Whittington 


Tie excitement of the General 


speedy return to work. 
Avenue the turnover was well on the 
way to 19,000 tons, an exceptionally 
large tonnage, but one which probably 


included a fair volume of carries. The 
close was £232, both positions, which 
- meant a loss of £2 10s. Od. in cash, but 
of only £1 10s. Od. in three months. 
Values on the New York commodity 
market fluctuated from day to day and 
the two centres continued to influence 
each other from day to day. 

It is certainly against all precedent 
that, with the El Teniente mine not 
producing, the standard market has 
failed to stage anything like an advance. 
Indeed, as already mentioned, last 
week saw a modest decline in both 
cash and forward copper. Shipments 
of Braden copper to Europe are nor- 
mally heavy and it is, of course, a well 
known and highly estimated brand in 
metal circles in the United Kingdom. 
No news has come out of any force 
majeure declaration by the suppliers 
and it seems reasonable to suppose that 
pipe-line stocks are pretty comfortable. 
It is also likely that consumers, who, 
after all, have been hearing for some 
time past of the possibility of trouble 
at El Teniente, have done something 
about building up reserves. Certainly 
since the Braden stoppage was first 
announced there has not been any hint 
of panic buying in this country; nor, 
for that matter, has any indication 
come from the Continent that users 
were alarmed over recent developments 
in Chile. 

There is. of course, a certain threat 
to Metal Exchange stocks implicit in 


the present situation, for of the 13,000 
or so tons of standard copper reported 
as lying in official warehouses, by far 
the largest quantity is in the form of 
fine refined quality and could, of course, 
be taken up by consumers for con- 
sumption in their factories. Moreover, 
the backwardation had disappeared by 
Friday last, so that there is no premium 
for cash. Of the other metals, tin was 
unchanged in quiet trading at 
£794 10s. Od. for cash and £795 three 
months. Lead gained 7s. 6d. for 
October and 5s. for January, to close at 
£70 12s. 6d. and £71 10s. Od. for the 
respective months. Zinc was a little 
easier, losing 5s. for October at £87, 
and 7s. 6d. December, to close at 
£85 5s. Od. In view of the prolonged 
steel strike in the United States it is 
felt that both tin and zinc keep up 
very well. 


Birmingham 

With Election tension relieved, there 
are good prospects of steady progress 
in the metal industries over the last 
quarter of the year. Fortunately, the 
oxygen strike was comparatively short- 
lived, though it caused serious inter- 
ruptions in many works, not only in 
the motor trade but over a wide range 
of industries. A good demand exists 
for components for the car factories, 
and the improvement in_ industry 
generally has brought a welcome return 
of orders for commercial vehicles. The 
building trade is buying metal castings 
and pressings. Sales of domestic 
metal goods are on the _ increase. 
Export business is expanding slowly. 

Steel is in good demand for the light 
engineering industries. Pressure for 
sheets for the motor trade is such that 
mills are working to full capacity on 
this class of steel. Re-rolling mills are 
benefiting by the activity in the market 
of small bars and sections. Output is 
larger than it has been for many 
months. Tube mills have booked more 
work in connection with oil pipe line 
construction. Makers of heavy plates 
have orders to keep them busy for some 
months ahead, and the market for heavv 
ioists and sections is expanding slowly. 
Foundries are busy on castings for the 
engineering industries. 


New York 


Commodity Exchange copper was 
steady in quiet dealings over the week- 
end. In physical copper some business 
was reported at 354 cents per Ib. bv 
dealers. Traders said that the reports 
of difficulties at the Anaconda Raritan 
refinery mav have induced some buv- 
ing. Meanwhile, an Anaconda official 
indicated that the companv was studv- 
ing the effect of furnace shutdowns on 
commitments. If necessary. force 
maieure may be invoked on some 
deliveries. he indicated. The spot tin 
market was softer. reflecting the return 
of the dockers to piers, but steady 


in prompt and forward positions. 
Moderate consumer interest was noted 
in prompt tin. Lead and zinc were 
quiet. 

Domestic consumption of purchased 
aluminium-base scrap in June 1959 
totalled 42,278 tons, an increase of 
about 1,700 tons on the May total, 
according to the Bureau of Mines, 
U.S. Department of the Interior. 
Output of finished ingot totalled 
30,772 tons, an increase of about 
500 tons. Shipments of ingots from 
smelters’ plants during June amounted 
to 31,109 tons, practically the same as 
in May. 

Domestic mine shipments of manga- 
nese ore in June 1959 increased by 
68 per cent over May to 26,000 short 
tons, according to the Bureau of Mines, 
United States Department of the 
Interior. Shipments of manganiferous 
and ferruginous ore totalled 136,000 
short tons. 

Imports of manganese ore containing 
35 per cent or more manganese 
totalled 211,575 short tons, an increase 
of five per cent over May, as compiled 
by the Bureau of Census. Of the total 
imports, Brazil supplied 28 per cent, 
Ghana 25 per cent, India 20 per cent, 
Mexico 16 per cent and Portuguese 
Asia, the Union of South Africa, 
Angola, Chile. Belgian Congo, Cuba, 
Peru and Canada the _ remaining 
11 per cent in decreasing order. 
Imports of ferromanganese totalled 
25,864 short tons of ore equivalent, a 
decrease of four per cent from May. 
Total quantity of new material 
(domestic mine shipments plus imports 
of ore and alloy in terms of ore) 
increased by eight per cent over May 
to 263,439 short tons. 

Sealed bids will be received at the 
Washington headquarters of the 
General Services Administration until 
11 a.m. local time on November 27 to 
buy approximately 1,300 short tons of 
baddeleyite and 7,000 short tons of 
zircon sand. These zirconium ores 
were declared surplus to the needs of 
the U.S. national stockpile of strategic 
materials on March 12. The announce- 
ment by the G.S.A. fulfilled the 
requirements of the stockpile law that 
six months’ notice of intent to sell from 
the national stockpile must be given 
to the trade. Sales would be made 
“where is—as is” f.o.b. carrier’s con- 
veyance. The minimum lot available 
for sale would be 120 short tons, G.S.A. 
said. 

The three-man fact-finding panel 
appointed by President Eisenhower to 
enquire into the three months’ old steel 
strike started public hearings last 
Monday. They have until to-day to 
report to the President, after which 
Mr. Eisenhower will ask the Attorney- 
General to seek a court injunction to 
send the men back to work for 80 days 
under the Taft-Hartley Act, while 
efforts for a settlement continue. 
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£232 150 
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205 
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Thurs Fri Mon Tue Wed 


Aluminium Ingots ton 
Antimony 99:6 
Antimony Metal 99 
Antimony Oxide 
Antimony Sulphide 
Lump 
Antimony Sulphide 
Black Powder 
Arsenic 
Bismuth 99:95 
Cadmium 99:9 
Calcium 
Cerium 99 
Chromium . 
Cobalt ached 
Columbite . per unit 
Copper H.C. Electro.. 
Fire Refined 99-70 
Fire Refined 99-50 
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Latest available quotations for 
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400 


London Metal Exchange 


Thursday 8 October to Tuesday 13 October 1959 


LEAD 


0150 
0 10 0 


‘ 
‘ 


li £ 
£ 


64 








Thurs Fri Mon Tue Wed 


7 


£ 


94 100 


‘ 


800 


£794 10 0 
£ 
£794 100 


780 


760 
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All prices quoted are those available at 2 p.m. 13/10/59 
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0 0 Copper Sulphate 
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Lanthanum .. 
Lead English 
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Notched Bar 
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Ruthenium .. 


Silicon 98°, . 
Silver Spot Bars ... 


Virgin Min 98°, ... 
Dust 95 97°; os 
Dust 98 99°, patois 
Granulated 99+-°,, .. 
5 Granulated 99-99 + ° 
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15 
794 10 


87 6 104 
114 0 0 
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112 6 104 
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*Duty and Carriage to customers’ works for 
buyers’ account. 


non-ferrous metals with approximate sterling eqivalents based on current exchange rates 
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fr/kg <~{£/ton 
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c/lb £/ton 


France 
fr/kg—~£/ton 


Italy 
lire/kg —<+{/ton 


Switzerland United States 
fr/kg {£/ton 
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Aluminium 
Antimony 99.0 
Cadmium 


Wire bars 99.9 
Electrolytic 
Lead 
Magnesium 
Nickel 
Tin 
Zinc 
Prime western 
High grade99.95 
High grade99.99 
Thermic 
Electrolytic 
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231 17 6 29.00 
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230 
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238 126 
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2 6 


221 5 | 2.50 
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Aluminium Alloy (Virgin) {  s. 
B.S. 1490 L.M.5 ton 210 0O 
B.S. 1490 L.M.6 202 0O 
B.S. 1490 L.M.7 216 0 
B.S. 1490 L.M.8 » 23 0 
B.S. 1490 L.M.9 » 203 0 
B.S. 1490 L.M.10 221 O 
B.S. 1490 L.M.11 , ao @ 
B.S. 1490 L.M.12 223 O 
B.S. 1490 L.M.13 216 O 
B.S. 1490 L.M.14 224 O 
B.S. 1490 L.M.15 210 O 
B.S. 1490 L.M.16 206 0 
B.S. 1490 L.M.18 203 O 
B.S. 1490 L.M.22 210 O 

Aluminium Alloys (Secondary 
B.S. 1490 L.M.1 ton 152 0 
B.S. 1490 L.M.2 162 0 
B.S. 1490 L.M.4 178 O 
B.S. 1490 L.M.6 188 O 

*Aluminium Bronze 
BSS 1400 AB.1 ton oo 


BSS 1400 AB.2 


Prices vary according to dimensions and quantities. 


Aluminium 
Sheet 10 S.W.G. Ib. 
Sheet 18 S.W.G. 
Sheet 24 S.W.G. 
Strip 10) S.W.G. 
Strip 18 S.W.G. 
Strip 24 S.W.G 
Circles 22 S.W.G. 
Circles 18 S.W.G. 
Circles 12 S.W.G. 
Plate as rolled 
Sections 
Wire 10 S.W.G. 
Tubes lin. o.d. 16 
S.W.G. 
Aluminium Alloys 
BS1470. HS10W. 
Sheet 10 S.W.G. 
Sheet 18 S.W.G. 
Sheet 24 S.W.G. 
Strip 10 S.W.G. 
Strip 18 S.W.G. 
Strip 2: S.W.G. 
BS1477. HP30M. 
Plate as rolled 
BS1470. HCI5WP. 
Sheet 10 S.W.G. 
Sheet 18 S.W.G. 
Sheet 24 S.W.G 
Strip 10 S.W.G. 
Strip 18 S.W.G. 
Strip 24 S.W.G. 
BS1477. HPCI5WP 
Plate heat treated 
BS1475. HGI10W. 
Wire 10 S.W.G 
BS1471. HT1OWP 
Tubes 1 in. o.d. 16 
S.W.G. 
BS1476. HEILOWP. 
Sections 
Brass 
Tubes 
Brazed Tubes 
Drawn Strip Sections ,, 
Sheet ton 
Strip 99 
Extruded Bar Ib. 


Extruded Bar (Pure 
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Ingot Metals 


All prices quoted are those available at 


*Brass 
BSS 1400-B3 65 35 .. ton 
BSS 249 : 9 
BSS 1400-B6 85 15 : 


*Gunmetal 


WU 
tBu 
ee 


*Manganese Bronze 
BSS 1400 HTBI 
BSS 1400 HTB2 ea 
BSS 1400 HTB3 “ 


Nickel Silver 
Casting Quality 12 
" i 16 


18 


*Phosphor Bronze 
B.S. 1400 P.B.1. 
released 


B.S. 1400 L.P.B.1 Me 


A.L.D. 


230 
237 
255 


Ss. 


0 


0 


* Average prices for the last week-end. 


Semi-Fabricated Products 


Brass 
Condenser Plate 
low Metal 
Condenser Plate 
val Brass 


Wire 


Yel- 
ton 
Na- 


Ib. 


Beryllium Copper 
Strip 
Rod 
Wire 


Copper 
Tubes 
Sheet 
Strip 
Plain Plates 
Locomotive Rods 
H.C. Wire 


lb. 
ton 


Cupro Nickel 


Tubes 70/30 Ib. 


194 


205 


261 
261 


0 


NS 


d. 


62 
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Phosphor Copper 
10 ote it ton 
15 nh iaverandrBtorave.” vay 


Phosphor Tin 
a repo 


Silicon Bronze 
BSS 1400-SBI 


Solder, soft, BSS 219 
Grade C Tinmans 
Grade D Plumbers 
Grade M 


Solder, Brazing, BSS 1845 


Type 8 (Granulated) Ib. 

Type 9 - 9 
Zinc Alloys 

B.S.S.1004 Alloy A .. ton 

B.S.S.1004 Alloy B 

Sodium-Zinc Ib. 


Lead 
Pipes (London) 
Sheet (London 
Tellurium Lead . am 


Nickel Silver 
Sheet and Strip 7‘ Ib. 
Wire 10 o & 


ton 


Phosphor Bronze 
Wire 


Titanium (1,000 Ib. lots) 
Billet 44” to 18” dia. 
Rod }” to 4” dia. 

Wire -036”--232” dia. 
Strip -003” to -048” 
Sheet 8’ « 2’. 20 gauge 
Tube, representative 

average gauge 
Extrusions 


lb. 


Zinc 
Sheet 
Strip 


ton 


The following are the basis prices for certain specific products. 





16 October 1959 


fee 
254 0 0O 
256 0 O 
245 0 O 
369 0 O 
296 5 0O 
404 5 0 
121 16 3 
125 16 3 
2 7 
lll 5 O 
109 0 0O 
£6 extra 
3 8) 
4 3} 
4 04 
54/- 55/- 
95- 62/- 
167/- 110/- 
200'- 75 '- 
85 - 
300 - 
105 - 
122 10 O 
nom. 


Domestic and Foreign 





Merchants’ average buying prices delivered, per ton, 13 10/59. 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings 


Brass 
Cuttings 
Rod Ends 
Heavy Yellow 
Light 
Rolled 
Collected Scrap 
Turnings 


Copper 
Wire 
Firebox, cut up 
Heavy 
Light 
Cuttings 
Turnings 
Braziery 


4 
150 
134 
104 


162 
149 
123 
117 
153 
118 
142 


208 
200 
195 
188 
208 
190 
158 


Gunmetal 
Gear Wheels 
Admiralty 
Commercial 
Turnings ee 

Lead 
rr eee 

Nickel 
Cuttings 
MOMRS oc icdaseseias 

Phosphor Bronze 
Scrap 
Turnings 


Zinc 
Remelted 
Cuttings 
Old Zinc 


WII It 


bad fmt fend pen 
W Oto bo 


=) 


550 


158 
153 


78 
42 
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New Companies 


The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 





Wragg Bros. (Aluminium Equipment) 
Limited (637484), 13 Long Moor, 
Cheshunt, Herts. Registered September 
18, 1959. Nominal capital, £2,000 in £1 
shares. Directors: Edward Wragg, 
Richard Wragg and Wm. Wragg 

Doric Metal Productions Limited 
637602), 47 Newhall Hill, Birmingham. 
Registered September 22, 1959. Nominal 
capital, £5,000 in £1 shares. To take 
over business of manufacturers of metal 
pressings carried on as “Doric Produc- 
tions Co.” at Birmingham, etc. Permanent 
directors: Arthur V. Hawkins and Barry 
R. Hawkins. 

1... 
637735), North 
land. Registered 
Nominal capital, 
Directors: Charles W 
Middleton. 

Reeve Polishing and Plating Company 
Limited (637814), 85-87 Clifford Street, 
Lozells, Birmingham Registered Sep- 
tember 24, 1959. Nominal capital, £10,00( 
in £1. shares Directo:s: George J. 
Flynn, George E. Flynn and Wm. H. 
Badger 

Stelloy Company Limited (637827), 22 
Waterloo Road, Wolverhampton. Regis- 
tered September 24, 1959. To carry on 
business of manufacturers of and dealers 
in steel and alloy roofing and roofing, 
insulating, non-conducting and = anti- 
fouling compositions, — etc Nominal 
capital, £1,000 in £1 shares. Permanent 
directors: Walter H. Hamer, Alan Jeavons 
and James Dawes 


Trade 
Publications 


Limited 


(Argon) Welders 
Sunder- 


Dock, Roker, 
September 23, 1959. 
£1,000 in £1 shares. 
Dorkin and Tom 





Foundry Equipment.—The Incandescent 
Heat Company Lid., Cornwall Road, 
Smethwick, Birmingham. 

An additional foundry leaflet just issued 
by this company deals with ladles and 
receivers produced by the company. 


Several types of ladles are described and 
illustrated in colour, while various types 
of receivers are also included. Some pages 
are devoted to lift-out, bale-out or ulung 
crucible furnaces for non-ferrous foun- 
dries which are manufactured by the 
company. ‘These furnaces are fired by 
oil or gas. 


Turret Punch Presses—Dowding and 
Doll Ltd., 346 Kensington High Street, 
London, W.14. 

A comprehensive 
their complete range 
mann turret puncn presses has been 
produced by this company. The short 
producuon times, ot which _ typical 
examples are given in the new brochure, 
should be ot special interest to all con- 
cerned with the production of pierced 
work, such as chassis for electronic 
apparatus, aircraft, and electrical panels, 
where rums are comparatively short and 
moditications trequenily made. In addition 
to technical data the brochure contains a 
number of photographs of machines. 


brochure describing 
ot British Whiede- 


Services 


Foundry Practice. — Foundry 
Bir- 


Limiued. Long Acre, Nechells, 

mingham 7. 

The latest available issue of this journal 
contains some notes on gross defects in 
brass pressure die-castings, together with 
staustical data and some illustrations. An 
interesting occupant on the two centre 
pages is a “Report on the introduciory 
remarks by director A. Hope to a party 
of visiting founarymen, November 3lst, 
1978”. 


Mechanical Seals. — Flexibox Limited, 
Nash Road, Trafford Park, Manchester 
17 
{his company has 

comprehensive mechanical seal catalogue 

in which is described the full range of 

Flexibox balanced and unbalanced 

mechanical gland seals for all types of 

roiary shaft equipment—pumps, mixers, 
agitators, compressors and the like. The 
catalogue has been primarily designed to 
provide users of such seals with a rapid 
means of selecting the correct type and 
size ol seal for any given application. To 
ihis end, tables of essential dimensions, 
operating limits, power absorption and 
fr:ctional heat development monograms 
ind deals of P.V. ratings have been 
included. In addition, a recommended 
materials snecification for seal components 
‘s g ven for more than 350 fluids 


produced a new 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


West Germany (D-marks per 100 kilos): 
Used copper wire £205.17.6) 235 
Heavy copper (£201.10.0) 230 
Light copper £170.17.6) 195 
Heavy brass (£118.5.0) 135 
Light brass (£91.17.6) 105 
Soft lead scrap £56.0.0) 64 
Zinc scrap £38.12.6) 44 
Used aluminium un- 

sorted 

France (francs per kilo): 
Electrolytic copper 

scrap , 
Heavy copper 
No. 1 copper wire 
Brass rod ends 
Zinc castings .. 
Lead ; 
Aluminium 


£105.2.6) 120 


£191.2.6) 255 
£191.2.6) 255 
£176.2.6) 235 
(£127.12.6) 170 
(£51.0.0) 68 
(£69.0.0) 92 
(£129.12.6) 173 


Italy (lire per kilo): 


Aluminium soft sheet 
clippings (new 

Aluminium copper alloy 

Lead, soft, first quality 

Lead, battery plates 

Copper, first grade 

Copper, second grade 

Bronze, first quality 
machinery 

Bronze, commercial 
gunmetal 

Brass, heavy 

Brass, light 

Brass, bar turnings . . 

New zinc sheet clip- 
pings 

Old zinc 


£200.15.0 
£135.17.6 
£79.0.0 
£44.5.0 
£221.5.0) 
£209.10.0 


£203.2.6) 345 


295 
250 
225 
230 


£65.0.0) 110 
£50.2.6) 85 


233 


Moisture Control.—Mobil Oil Company 
Limited. Caxton House, Westminster, 
London, S.W.1. 


A technical bulletin described two new 
products, Mobil Sorbead R. and Mobil 
Sorbead W., which have been formulated 
to effect moisture control in surroundings 
where the presence of water vapour may 
cause difficulties. Mobil Sorbead R. is 
recommended for the widest use, while 
Mobil Sorbead W. has been developed as 
a specially resistant bead for use where 
the preseace of liquid water has to be 
iaxen into account. The introduction of 
ihese two new products in the U.K. has 
only been made after tests and observa- 
tions carried out during the past 12 
months. 


Welding Controls. — Radiovisor Patent 
Ltd. Welding Control Division 
Sianhope Works, High Path, London, 
S.W.19. 


An illustrated leaflet has been produced 
cescribing new Radiovisor resistance 
welding controls. ‘This company is the 
sole licensee and manufacturer in the 
U.K. and Europe of the complete range 
of resistance weld timers designed by the 
Robotroa Corporation of Detroit, U.S.A. 


Laboratory Chemicals. — Griffin and 
George Ltd., Ealing Road, Alperton, 
Wembley, Middx. 


An 84-page publication containing their 
current price list of laboratory chemicals 
has just been distributed by this company. 
It contains a complete list of general 
chemicals, AnalaR and _ microanalytical 
M.A.R. reagents, and many _ pages 
devoted to microscopical stains, reagents 
for water analysis and other specialized 


items. 





ILIFFE} 


TEC Hnencas 8OORS 


Books Recommended by 


METAL INDUSTRY 


EFFECT OF SURFACE ON THE 
BEHAVIOUR OF METALS 

Published for the Institution of 
Metallurgists. 21s. (By post 21s. 10d.) 


INDUSTRIAL BRAZING 


By H. R. Brooker and E. V. 
Beatson. 35s. (By post 36s. 6d.) 


BEHAVIOUR OF METALS AT 

ELEVATED TEMPERATURES 
Published for the Institution of 

Metallurgists. 21s. (By post 21s. 10d.) 


HANDBOOK OP INDUSTRIAL 
ELECTROPLATING. 2nd Edition. 


ByE.A.Ollard, A.R.C.S.,F.R.1.C., 
F.I1.M. and E. B. Smith. 35s. (By 
post 36s. 5d.) 


METAL INDUSTRY HANDBOOK 
AND DIRECTORY, 1959 


21s. (By post 22s. 9d.) 


Obtainable at all booksellers or direct from 
THE PUBLISHING DEPT., 
DORSET HOUSE, 
STAMFORD ST., LONDON, S.E.1 
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THE STOCK EXCHANGE 


Boom Conditions In Industrials Particularly Steels Following Election 





DIV. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST Div. FOR DIV. 


CAPITAL OF SHARE NAME OF COMPANY 12 OCTOBER FIN. PREV. YIELD 
e RISE — FALL YEAR YEAR 





£ Per cent Per cent 

4,435,792 Amalgamated Metal Corporation . 27/9 

400,000 2/- Anti-Attrition Metal 1/3 
41,303,829 Stk. (£1) Associated Electrical Industries 64/3 
1,613,280 1 Birfield .. 59/6 
3,196,667 1 Birmid Industries ; 85/6 
5,630,344 Stk. (£1) Birmingham Small Arms 50/- 
203,150 Stk. (£1) Ditto Cum. A. Pref. 5% 15/9 

350,580 Stk. (£1) Ditto Cum. B. Pref. 6% ‘ 18/74 

500,000 1 Bolton (Thos.) & Sons 34/6 

300,000 1 Ditto Pref. 5% 15/- 

160,000 1 Booth (James) & Co. Cum. Pref. 7% 20/6 
1,500,000 Stk. (€1) British Aluminium Co. Pref. 6% 19/9 
17,247,070 Stk. (£1) British Insulated Callender'’s Cables 57/6 
17,047,166 Stk. (£1) British Oxygen Co. Led., Ord. 72/6 
1,200,000 Stk. (5/-) Canning (W.) & Co 14/104 
60,484 1/- Carr (Chas.) ‘ 1/74 
555,000 1 Clifford (Chas.) Led a 26/3 
45,000 1 Ditto Cum. Pref. 6% 16/9 —3d 
250,000 2/- Coley Metals 3/- 
10,185,696 1 Cons. Zinc Corp.t 63/6 —é6d 
1,509,528 1 Davy & United 96/- 1/- 
6,840,000 5/- Deita Metal 20/6 3/3 
5 296,550 Stk. (£1) Enfield Rolling Mills Led 57/6 2/9 
750,000 1 Evered & Co. 35/44 
18,000,000 Stk. (€1) General Electric Co ‘ 46/- 6/- 
1,500,000 Stk. (10/—) General Refractories Ltd 43/3 3/3 
401,240 1 Gibbons (Dudley) Led. ; 63/- —1/44 
750,000 5/- Glacier Metal Co. Ltd 8/6 6d 
1,750,000 5/ Glynwed Tubes 23/14 1/44 
5,421,049 10/- Goodlass Wall & Lead Industries 46/6 5/6 
342,195 1 Greenwood & Batley 105/- 
396,000 S/- Harrison (B'ham) Ord 20/9 1/- 
150,000 1 Ditto Cum. Pref. 7% 19/6 
1,075,167 5/- Heenan Group 12/6 9d 
246,209,422 Stk. (£1) Imperia! Chemical Industries 53/9 7/3 
34,736,773 Stk. (£1) Ditto Cum. Pref.5% 17/14 44d 
14,584,025 oe International Nickel 169 —3 
300,000 1 Johnson, Matthey & Co. Cum. Pref.5% 15/9 —6d 
6,000,000 1 Ditto Ord 43/9 3/9 
600,000 10/- Keith, Blackman 31/3 
320,000 4/- London Aluminium 6/74 14d 
765,012 1 McKechnie Brothers Ord. . 46/- 
1,530,024 1 Ditto A Ord 43/- 
1,108,268 5/- Manganese Bronze & Brass 16/- 
50,628 6/- Ditto (74% N.C. Pref.) 6/- 
13,098,855 Stk. (£1) Meral Box 71/6 
415,760 Stk. (2/-) Metal Traders P 10/9 
160,000 1 Mint (The) Birmingham 28/- 

80,000 5 Ditto Pref. 6% 80/- 
3,705,670 Stk. (£1) Morgan Crucible A 58/6 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref ; 17/6 
2,200,000 Sek. (£1) Murex , 55/9 

468,000 5/- Ratcliffs (Great Bridge) 12/- 

234,960 10/- Sanderson Bros. & Newbould 41/- 
1,365,000 Stk. (5/-) Serck 26/6 2/6 
6,698,586 Stk. (£1) Stone-Plact industries 53/6 2/6 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref. 17/9 
18,255,218 Stk. (£1) Tube Investments Ord. 104/6 6/6 
41,000,000 Stk. (£1) Vickers 30/3 1/9 

750,000 Stk. (£1) Ditto Pref. 5% 15/- 
6,863,807 Stk. (£1) Ditto Pref. 5% tax free . 21/3 
2,200,000 1 Ward (Thos. W.), Ord 115/- 14/- 
2,666,034 Stk. (£1) Westinghouse Brake ; 53/- 4/- 

225,000 2/- Wolverhampton Die-Casting ; 10/- 1$d 
591,000 5/- Wolverhampton Metal ‘ 29/44 1/14 
78,465 2/6 Wright, Bindley & Gell 6/74 

124,140 1 Ditto Cum. Pref. 6% 13/9 

150,000 1/- Zinc Alloy Rust Proof , 3/44 —1i¢d 
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6/104 

24/6 

11/- 

22/6 
12/7} 

48/44 

28/9 

14/3 

21/3 

70/9 

32/6 

7/- 

14/9 

2/9 

13/9 11/3 
3/93 3/15 2/75 
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*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. { and 100% Capitalized issue. @The figures given 
relate to the issue quoted in the third column A Calculated on £7 8 9 gross. Y Calculated on 114% dividend. Adjusted to allow for capitalization issue 
E for 15 months D and 50% capitalized issue. C Paid out of Capital Profits. E and 50% capitalized issue in 7% 2nd Pref. Shares. § And Special 
distribution of 24% free of tax R And 334% capitalized issue in 89% Maximum Ordinary 5/- Stock Units. @ Interim since increased from 10% to 12%. 


¢ And proposed 40% capitalized issue. Z Interim since increased. 
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Most unusual...ha, ha, ha! 


Frankly, the purpose of this advertisement is to bring to your notice 
that our prices for non-ferrous ingots of the highest quality 
may well be a good deal cheaper than those you are already paying — 
and our deliveries are exceptionally good, too. Then why the chap with the 
camouflaged neck? Well, we rather thought that at first sight 
you might be more interested in him than in us. But now we have come this far 
together, may we send you particulars of our production facilities 


and details of our very keen prices? 


"PAG 


METALS LTD 


Write or telephone now to 





i 


PLATT METALS LIMITED + ENFIELD + MIDDLESEX + HOWARD 3351* 
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WATCH 
I H / S advertisement 


for latest developments in 
Electro-Plating and Metal- 
Processing Plant 

and Equipment 








































No. 163 
Submerged 
Horizontal 

Barrel 

Plating 

Machine 

showing the lid 
with simple positive 
quick release action, 
Available with 
driving motor and 
gearing mounted 
either on top or 
sides of the Vats, 
with suitable 
gearing if required. 
Tanks Rubber lined 
Special heavy 

duty bearings 





Manutactured with 

alternative barrels: 

For alkaline solutions 

with Dureta barrel £304. 

For bright Nickel, etc. 

with Ferrobestos barrel. £3065. 





WE MANUFACTURE «a comprehensive 


and ever-growing range of Barrels and Units 
for normal processes and have a wide experi- 
ence of modern installations for special 
purposes—Why not consult our Technical 
Advisory Service? It is always at your 
disposal. 


, ), a 
HOCKLEY CHEMICAL 
——l 


Dept. M. HOCKLEY HILL, BIRMINGHAM 
Telephone NORthern 6201/6 
Grams “HOKLYKEM” Birmingham 


16 October 









1959 
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TUBE DRAWBENCHES with chain 
pulls from 2,500 to 450,000 Ib. 
We also supply Hydraulic Draw- 
benches of varying capacities. 





HYDRAULIC GUILLOTINE SHEARS 
manufactured in capacities up to 
12’ 1”, and a range of Mechanical 
Shears up to 12’ 2”. 





AUTOMATIC TUBE CUTTING OFF 
MACHINE supplied up to 5” out- 
side diameter capacity. A range 
of smaller machines are available. 





WATERCOOLED SLAB MOULD for 
non-ferrous metals. In addition 
Billet moulds are manufactured in 
varying sizes to suit customer's 
requirements. 


BROOKES 


BROOKES (OLDBURY) LIMITED, OLDBURY, BIRMINGHAM. 
Telephone: Broadwell 1294 (3 lines) Telegrams: ‘BRUX’, Oldbury 
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BARREL 
PLATING 
EQUIPMENT 


Special well-proven features are built into EFCO- 


Efco-Udylite 


Udylite fully immersed plating barrels, such as 
high current carrying electrical contacts and 
large perforated area. Specification plating is thus 
achieved at the highest output per barrel, providing 


economies in labour, floor space and maintenance. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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For the new Sunbeam.... 
..a Strebor quality 
die casting 


Another job successfully 
carried out by Strebor. 


ZINC BASE, ALUMINIUM, MAGNESIUM 
FULL DESIGN AND TOOLMAKING 
FACILITIES AVAILABLE 


STREBOR DIE-CASTING CO. LTD., WINDLEY WORKS, RADCLIFFE, LANCS. 














Illustrated here is the 
Sunbeam rocker cover—a_ large 
casting typical of the varied work 
done by Strebor. Cheaper, better 
mass production of components 
enables Strebor to compete in the 
manufacture of castings in light 


alloys for mary industries. 














Phone: RADcliffe 2661 
(3 lines) 


Telex No. 66-305 


$713 
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Photograph by courtesy of Messrs. Thos. Firth & John Brown Ltd., Sheffield 


Brcushaa Town’s Gas Fired Bogie 
GY SNAW | Hearth Tempering Furnace 
of the products recirculation type Furnace installed 
at Messrs. Thos. Firth & John Brown Ltd., Sheffield 





Maem —_ 








The above illustration is one of the many ANNEALING 
installations supplied to leading manufacturers. 
: HARDENING 
Brayshaw Industrial Furnaces for all 
purposes including:- - - - - - - - = = = TEMPERING 
Ask . . . BRAYSHAW, the specialists in CARBURISING 
design and construction of FORGING 
internationally famous Furnaces. 
GALVANISING 
BRAYSHAW FURNACES LTD spennioat 
“7 
BELLE VUE WORKS, MANCHESTER 12 by Gas - Oil « Electricity 


Telephone: East 1046 (3 lines) Telegrams: Hardening Manchester. 
London Office: 21 Liverpool Street, E.C.2. Telephone: Avenue 1617/6. 
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Robust and compact in 
design. Billet centralised 
with self-centering pneu- 
matic vice operated 

from single start button ; 
fully automatic cycle. 


Designed specially for drilling various type of Billets 
associated with Tube manufacture in all types of metal, 


copper, brass, aluminium etc. 


A STANDARD MACHINE WITH SPECIAL PURPOSE APPLICATION 


WEIGHT 6 TONS 


A.M.T. (B'ham) Ltd., Bournbrook, Birmingham 29. Telephone: SELly Oak 1128/9/20. Telegrams: “*AMTOLD BIRMINGHAM ”’ 
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when speed 
is essential 











Quick, Accurate, Automatic Analysis 


of Materials, With Printed Results 


Whatever your analytical problems may be, whether to test your raw mat- 
erials or to guarantee your specifications, there is a Hilger polychromator 
to solve them—more accurately, more reliably, and more economically than 


by any other analytical method. Excellent servicing facilities are available. 


May we send you our catalogue CH 405/f7. 








the great German steel company, usé a Polyprint-30 to analyse all kinds of steels 


and slags. 


Phoenix-Rheinrohr A.G., 


HILGER & WATTS LTD 98 ST PANCRAS WAY NWI GULliiver 5636 
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ARE YOU 


mass producing ? 


Better see us about the castings. You'll want a continuous 
supply of exact, flawless castings and we have the technical 
teamwork to give it to you. See us soon, let our design 
engineers in on the ground floor. That way—without 
departing from your essential specification—you can be sure 
that the final casting is completely free from 
hidden structural fault. And when production 
begins, leave it to our metallurgists and 
foundry engineers to ensure that the 
soundness and accuracy of every 


casting is faithfully maintained. 


CASTINGS FROM A FEW 
OUNCES TO TEN TONS 


in phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze, and light alloys. 
Specialists in high-tensile aluminium-bronze 
castings, centrifugal-cast wheel blanks, shell 
moulded castings, and chill-cast rods and tubes. 
Continuous cast phosphor-bronze bars up to 
12 feet lengths. 


NON-FERROUS CASTINGS 
HIGH DUTY IRON CASTINGS - PRECISION MACHINED BUSHES & BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastlo, Staffs 51433/4 
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UNCOILERS 


EDGE TRIMMERS AND SLITTERS 





up to 
requirements 


These machines are examples RE-SQUARING AND 
from the extensive range of UP-CUT SHEARS 
equipment built by 

The Head Wrightson 
Machine Company for steel 
and non-ferrous metal 
production and fabrication. 
In these fields, Head 
Wrightson machines are 
effecting significant 
economies and increased 
production. Our engineering 
and manufacturing 
resources are always 
available to deal with your 
special requirements. 





THE HEAD WRIGHTSON MACHINE CO LTD 


COMMERCIAL STREET - MIDDLESBROUGH 
LONDON JOHANNESBURG - TORONTO - SYDNEY : CALCUTTA 


Yee an ee | 
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Baldwin Atomat Nucleonic Thickness Gauges 


ACCURATE, CONTINUOUS, NON-CONTACT INSPECTION 
SAVES MATERIAL, LABOUR AND TIME! 


The Atomat Principle 
RAY SOURCE 
MATERIAL 


RAY DETECTOR 

Amount of rays passing 

through material indicates thickness 
or weight per unit area. 


That’s the very basic explanation of 
the Atomat principle. There are three 
main gauges; the Atomat Cold Strip 
Gauge, the Hot Strip Gauge and 

the Beta Gauge. 

In addition there are special purpose 
variations, made to meet the 
requirements of many different 














industries. 





HERE'S WHAT AN ATOMAT 
GAUGE CAN OFFER YOU 


@ Time and material saving both in 
production and setting up 











High accuracy 


@ Calibration in your usual units 
of measurement 


@ Continuous readings for materials 
in constant production 





@ Auto standardisation and control if you require 


@ Minimum maintenance 


Baldwin Atomats are already boosting production and 
cutting costs in the paper, metal rolling, rubber 

and plastics industries. Highly successful 

applications also include the measuring of selenium 
on aluminium, coatings of paint and lacquers, density 
of wood chips, coatings of grit on abrasive papers 

and padding and resin impregnation in the textile 
industry. But the potential of Baldwin Atomat 
Nueleonic Gauges has hardly been tapped. 


Is there a place for them in your plant? 


Send for the Baldwin Brochure y J 124 
It gives full information 
on Atomat Gauges clearly 


INSTRUMENT DIVISION OP Atomat Ga 


ee 


BALDWIN INDUSTRIAL CONTROLS 


Baldwin Instrument Company Limited Dartford Kent + :i.:se: croup company 
DARTFORD 6411 & 2948 Cables & Telex: Baldwin, Dartford 





AND 


Above is an artist’s impression of a large heat 
exchanger. The photo on the right shows a Driven 
Roller Hearth Electrically Heated Furnace supplied 
by G.W.B. Furnaces Limited to Serck Tubes 
Limited for annealing a variety of non-ferrous tubes 
including copper, cupro-nickel and aluminium 

brass with or without a protective atmosphere. A 
large percentage of these tubes is used in the manu- 
facture of Heat Exchange equipment, designed and 
produced by Serck Radiators Limited, and serving 
a wide range of applications from oil and water 
coolers for small internal combustion engines up to 
large condensers and heat exchangers, such as the 


type illustrated, for the Petroleum, Marine and 


Atomic Energy Industries. 
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SERCK TUBES 
G.W.B. 








FURNACE CHARACTERISTICS: The furnace is designed to take tubes 
from 4” to 3}” o.d. with lengths up to 35’ 0”. 
OUTPUT: 2 tons per hour 
RATING: 330 kWs in four independently controlled zones 
TEMPERATURE RANGE: 650-750°C. normal 

900°C. maximum 


KWH CONSUMPTION: Aluminium, brass tubes 1 
consuming 88.25 kWhrs. per ton 


14 s.w.g. annealed, 


Over 25 years’ experience in electric furnace design at your disposal. 


G.W.B. FURNACES LTD. 


P.O. BOX 4, DIBDALE WORKS, DUDLEY, WORCS. 


and Wild-Barfield Electric Furnaces Ltd 


Associated with: Gibbons Bros. Ltd 





Tel: Dudley 55455 (9 lines) 











insure Clean Castings by using 
KERAMITE STRAINER CORES 


AVAILABLE IN A RANGE OF SIZES FROM 


BRITISH FOUNDRY UNITS LTD 


RETORT WORKS — £=CHESTERFIELD 


Phone 4157/8 


Ask for details of our 


COMPLETE SERVICE TO THE FOUNDRY 
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aluminium alloys for quality 





sea ataete 
Sheatteere 
eacedn 


Casting Alloy Wrought Alloys 
Master Alloys Magnesium Alloys 


Granulated Aluminium Powder 





Our up-to-date Chemical Laboratory 
and Spectrographic Department en- 
sures that our customers receive 
aluminium alloy ingots of the highest 
standards of quality. Supplied fully 
released to Air Ministry, Admiralty 
and War Office specifications where 
required. Write for our reference 
book of Aluminium Alloy Ingots 
below. 





As83s 














x 





Bundled Ingots 








LONDON OFFICE: 16 BERKELEY STREET, W.1. Phone: Mayfair 2779. Telex 23889. | MANCHESTER OFFICE: YORK HOUSE, 12 YORK STREET. Phone: Central 0272. B'ham Telex 33146 











PRECISION 
ROLLING MILLS... 





For rolling ferrous and non-ferrous metals in 
sheet, strip, wire, or rod. Two-high and four- 
high. Pinion or square gear drive. Standard 
line work-rolls from 1£” to 20”. Complete 
line of accessories. Special mills designed and 
built for unusual applications. Write for catalogue. 


Built under licence by MARSHALL RICHARDS from the designs of Fenn Manufacturing 
Co., Connecticut, U.S.A. 





Precision Rolling Mills 
Swaging Machines 
Wire Shaping Mills 
Turks Heads 


Wire and Tube 
CROOK - COUNTY DURHAM . ENGLAND Drawing Machines 
TELEPHONE! CROOK 272 TELEGRAMS: MARICH CROOK F.15 





MARSHALL ICHARDS 





MACHINE COMPANY LIMITED 








Metal 
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TEISEN REGUPERATIVE SMELTING, MELTING, 
‘a HEATING & HEAT TREATMENT FURNACES 


High efficiency Reverberatory Furnaces. 


Open flame Annealing Furnaces and Billet Heat- 
ing Furnaces with controlled atmosphere. 


Rotary and Crucible Tilting Furnaces. 


We have designed and, built a whole range of 
such types suitable for firing with any fuei and 
supplied with charging machine and auxiliary 
equipment as well as all phases af automatic 
control. 


Large oil-fired Reverberatory Furnace installed on the Continent. 


Please write us for further details. 


TEISEN FURNACES LTD. 


(Inc. Hermansen Furnaces Ltd.) 
FURNACE ENGINEERS AND CONTRACTORS 


ECKERSALL ROAD - KINGS NORTON - BIRMINGHAM 30 
Telephone: KINGS NORTON 2284 (3 lines) Telegrams: ‘TETE’ BIRMINGHAM 





FAROI@ETS|S: 


for the protection of Ferrous metals 
against oxidation at high temperature 


CALMET 


Heat-resisting alloy steel Castings 


oxidation resistance combined with 
load strength at high temperature 


Write for publications No. 1301/1 CALORIZING, No. 1638 CALMET to: 


THE CALORIZING CORPORATION OF GREAT BRITAIN LTD 


Lynton House, 7/12 Tavistock Square, London, W.C.1. Telephone: EUSton 4321 
WORKS: RENFREW AND DUMBARTON 
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cessccsscescssccsscccsscsccesccsscccesscsssesscasseuesecsscssscssesecs 








~ NON-FERROUS 


“METALS: 








*-SCRAP: 

COILS - SHEETS - INGOTS - RODS - TUBES E 
: WATFORD FOUNDRY, BY-PASS ROAD, WATFORD, HERTS. : 
i Phone: Watford 26474 (10 lines) Telex: LONDON 28457 : 
f Branch Works: THAMES SIDE, READING, BERKS Tel. Reading 54474/5 E 
ieee canarias a 


eZ 
leche iii iitiiiiiiiii iii iiiiiiiiiiitiitiii ii iiiiiii iii iii 





NOW WILL YOU THROW AWAY YOUR PLUNGERS! 


and write at once for samples 
and details of the new 







SELF PLUNGING 
DEGASSING AND 
GRAIN REFINING 
TABLETS NO. SS6 





No plungers required. 
Suitable for use on all 
alloys except those with 
high silicon content. 
Cheaper than conventional methods of grain re- 
finement. 100% efficient. 


Park Rd, Hockley, Birmingham, 18 
g (Jelegrams: “‘ALBRIT’’ Birmingham Telephone: NOR 4264 
NOR 1642 
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Re feos Pes PSY Re 


Fae AS ae 


‘METALS 


COPPER 
ALUMINIUM 
& LIGHT ALLOYS 
BRASS TURNING RODS 


qe peng nde aR ee 
4 CS - mendes 3 — 
A - > 
7 to 8 ins. (J 
TUBES - SHEETS: WIRES: FLAT 
HEXAGON - SQUARE RODS ¢ 2 a 


IN BRASS - PHOSPHOR 


BRONZE a & CoO. LTD. 
Screws ° Rivets and Small a. 
Machined Parts ae 7 | | 5- I 2 I ’ ST. JOHN ST. 
Maxwell Frames Eh 
aN LONDON, E.C.1. 


Phone: CLErkenwell 5937 Grams: DAUNTING LONDON 











For HOT DIP 


of TUBES and 
* TUBULAR STRUCTURES 


iall ; : , 
Our plant is specially designed in all sizes 
to handle long lengths and 


heavy structures. 


FROST & SONS (Moxley) LTD 


FALGON WORKS * MOXLEY - NR. WEDNESBURY 


Tel: WED 0201-0202 
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ALUMINIUM BRONZE CO.,LTD. 
Wallows Lane-Walsall . Staffs. fi:n, MASt0 anise 


) DIECASTINGS _—> 
Pee 








Die Casting? 
illustrated are examples of 
our everyday production. They 


require little finishing before use 
and therefore effect a considerable 
REDUCTION in production costs, 
and an INCREASE in output. 


. lise 
bie in the design of high 


pressure die castings in MAZAC 
zinc base alloy we 
manufactured Sy, 
under B.S.1. % 4 
Scheme and in 


alloys of alum- 
inium and brass. 7 asre* 





So ee TS RS 
Lee Pr 8! 





eles 


ALLOY PRESSURERDIE PRODUCTS LTD °,24<.- 
BOWKER STREET - WILLENHALL- STAFFS - 2197-2 & 25508 








Metal Industry, 16 October 1959 


LINDEMANN 


Hydraulic Baling Press for non-ferrous metal scrap with higher 


output, reduced wear and many other improvements. 


Our Agents in the British Isles: MOFFAT & BELL Ltd., 
170 Piccadilly, London W.1. — Telephone: Hyde Park 9551 


466 Royal Exchange, Manchester 2 — Teleph :B gate 5131 





LINDEMANN KOMMANDITGESELLSCHAFT DUSSELDORF - GERMANY 


WW bite i ia FILTER No 51352 


200 gallons per hour free delivery. 


*% COMPACT 
* PORTABLE 


BUILT FOR THE NEEDS OF 
SMALL CAPACITY PLATING PLANTS 


A small inexpensive filter suitable for plating 
solutions other than chrome, at tempera- 
tures up to 160°F 





The unit works on suction, hence there are no 
problems due to excessive pressure build up. 





Full particulars and prices from:- 





[ THE CONTAINER | THE PACK THE PUMP 


The rubber-lined steel The 8 polystyrene plates Of tough plastic con- 
bow! held by quick re- interleaved with cloths struction throughout. 
lease clamps gives easy and papers give a (filter Self-priming and motor 
access to the pack for area of 54 sq. ft. driven. 

cleaning 





BIRMINGHAM 18. Jelephone: CEN 862/ LONDON & SHEFFIELD 
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H. €. COPPER BUSBARS 


Up to 10” wide x |” thick or 3” square drawn finish; up to 12” x }” x 16’ hard 
rolled: Extra heavy machined bars to customers’ requirements. 
Tubular and laminated busbars. 


Pre-assembly work on copper busbars 


Facilities are available in our Works for bending, sawing, 
drilling, slotting, and tinning to customers’ requirements. 


THOMAS 
BOLTON 
& SONS LTD 


Head Office: 
Mersey Copper Works, 
Widnes, Lancashire 
Telephone: Widnes 2022 











London Office and Export Sales 
Department: 


168 Regent Street, W.1 
Telephone: Regent 6427 
(Above) Cables: Wiredrawn, London 

Cathode bar, H. C. copper, 14’ 
24” long x 8” x 8”, machined taper 
from 8” to 3” for distances of 7’ 
6” and 5’ |” from each end respec- 
tively, drilled with eleven 43” diameter 
holes and |2 elongated holes. 





(Right) 

Anode bar, H. C. copper, 

14’ 53” long x 8” x §” 
drilled with holes }” 
diameter. 


ZINC BASE DIECASTING ALLOYS 








Established 1783 








Whichever way 
its looked at 


* Highest Quality ONLY 100% of tne highest purity 
materials available are used in_ its 
manufacture 


* Keen Prices 


*% Prompt Delivery 











LONDON GOLNEY - $T. ALBANS «+ HERTS 


TELEPHONE BOWMANS GREEN 2266 
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GEORGE ener 
ENGINEERS AND 
LIONEL STREET FOUNDRY 
J ‘@) N a S HEAVY IRON BIRMINGHAM 3 
FO U N D E RS Telephone: CENtral 1003-4 


LIMITED 





Manufacturers of 


ROLLING MILLS 
SHEARS 
COILERS 

INGOT MOULDS 
TURNTABLES 


for the non-ferrous 
Metal Industry 


REDUCTION 
GEAR UNITS 
TO TRANSMIT 
UP TO 200 H.P. 


MACHINE 
MOULDED 

GEAR WHEELS 
UP TO 14 ft. DIA. 


GENERAL IRON 
CASTINGS UP 
TO 6 TONS 


HEAVY MACHINING 
CAPACITY 


Flattening machine for strip and sheets 











there is a FRANKLIN furnace to give you 
increased production at lower running 
cost. FRANKLIN oil fired furnaces are 
exclusively designed to give economical 
fuel consumption with minimum heat loss. 
May we advise you on the installation of furnaces 

for metal melting of all types, annealing, 

heat treatment etc. Our technical staff is 
at your service. 


for all furnaces 


THE FRANKLIN 
REVERBERATORY FURNACE 


This furnace is designed for 
aluminium and = aluminium- 


bronze bulk melting from Manufacturers of 
300 to 1000Ib. capacity. Oil INDUSTRIAL FURNACES AND 


or gas fired. Prices from OIL BURNING EQUIPMENT 
£345.0.0 FOR ALL PURPOSES 


ALL FURNACES GUARANTEED 
FRANKLIN FURNACE CO. LTD. 


BAKER STREET, SPARKHILL. 
BIRMINGHAM, I} 
Phone: ViCtoria 2579 








58 
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ALLOYS 
and 


PURE METALS 


CHROMIUM-METAL - MANGANESE-METAL 
MANGANESE-COPPER -° ALUMINIUM-HARDENERS 















ALLOYS sw LTD 


TREFOREST TRADING ESTATE 


PONTYPRIODD 





GLAMORGAN TR EFORE sT 


Telephone TREFOREST 2203-2204 
Telegrams ALOMET, CARDIFF 








ENTORES LIMITED 























Ores, Metals 








and Residues 























CITY WALL HOUSE, 14-24, FINSBURY ST., 
LONDON, E.C.z. 


PHONE: MONarch 6050 TELEX No. LONDON 28455 CABLES: ENTORES LONDON 
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INGOT GASTING ECONOMICALLY tc snodeenway 


Where only limited space is available and small 
quantities of ingots is the order of the day... . 
then this SHEPPARD 40-Mould Mobile Machine is 
ideal for your requirements. 


It is specially designed for lighter 
duty and mobile for serving one 
or more small capacity electric 
arc, oil or gas-fired furnaces and 
capable of producing up to 120/160 
ingots per hour. Floor space 
occupied is only nine by four feet. 


Full details on application. 


Re A AMEE EEE A SS ONES LEN LEE EIT LESTE NEL STR 
SHEPPARD & SONS LTD. - BRIDGEND - GLAM. 
A SUBSIDIARY OF HAYES INDUSTRIES (WALES) LTD. 


SHE PPARD Tel.; BRIDGEND 1700 (5 lines) "Grams: SHEPPARD, BRIDGEND 
LONDON OFFICE: 153 GEORGE STREET, W.1 Tel.: PADDINGTON 4239 


REPRESENTATIVES IN SOUTH WALES & MONMOUTHSHIRE for :- 
G.W.B. FURNACES LTD. — Electric Melting and Resistance Furnaces and Electric Control Gear 


BRONX ENGINEERING LTD. — Plate Bending Rolls and Press Brakes 











Judged by 
every 
standard 
your choice 


(HAGE and 
LOPPEA 


TUBES - STRIP - SHEET 


FOR EVERY TRADE 
INSTRUMENT & METER BRASSES TO PRECISION LIMITS 


€& CO LIMITED 


HEATH STREET SOUTH 
A MEMBER OF THE BIRMINGHAM 18 


ee eee or Sales Office of The Delta Group 
S 50 Brook Street, London, W.1 











AUSTINS... 


they’re the people for 
non-ferrous metals 





Austins have been ‘ metal people’ for nearly 
90 years and still lead the field both at home 
They have built up a reputation 
of being the people for non-ferrous metals so 
why not approach them today if you require: 


and abroad. 


Aluminium alloys, Copper alloys, Gunmetal, 


Aluminium Bronze, Manganese’ Bronze, 


Phosphor Bronze, Lead Bronze, Brass, Lead, 


Tin, Zinc, Solders, Typemetals. 





E. AUSTIN 
& SONS 
(LONDON) LTD 


Hockney Wick, E.9 


AUSTINS 


NON-FERROUS 
Telephone 


METALS 
AMHerst 2211 


Telex No: 22550 Optative London 
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ALUMINIUM 
and ALLOY 


Sheets and Extrusions 


STEEL 
Plates, Sections, etc. 
Bright drawn Strips, 
Bars, Hoops, etc. 


BRASS 


and COPPER 


Rods, Sheets, Tubes, etc. 


illustrated Charts, Stock List 
and Price List available. 


in CN 


STEDALL & COMPANY LTD. 
Incorporating FARMER, STEDALL & CO 


METALS DIVISION 
ST. JOHNS WHARF, CARNWATH ROAD, 


LONDON, S.W.6 r 
xe ae 


IMMEDIATE SERVICE - FAST DELIVERIES 














A.|.D. APPROVED - 











Non-Ferrous Metals 


TO CLOSE TOLERANCES 








Copper, Brass 
Gilding Metal 
Cartridge Metal 
Phosphor Bronze 


Zinc, etc, 


In long continuous coils 


or strips cut to length. 











HALL STREET METAL ROLLING 


COMPANY LIMITED 
WESTERN ROAD, BIRMINGHAM, 18. 


A MEMBER OF THE CHARLES CLIFFORD GROUP 
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SUNDWIC, 


MASCHINIENFABRIK GRAH & CO. 4 ; 
HEMER-SUNDWIG iWESTF. | | 


O/FOUR-HIGH UNIVERSAL LABORATORY 
LLING MILL with work rolls of 40 to 120 mm. 
ter by 250 and 500 mm. face width. 

















Telegrams : EASDALE, GLASGOW Telephone : CENTRAL 2708-9-10 
Cablegrams : A.B.C. CODE, Sth and 6th EDITIONS and WASTE MERCHANTS 


ESTABLISHED 1875 


R. M. EASDALE & CO. 


METAL REFINERS & MERCHANTS 


55/77, Washington Street 
GLASGOW 


Buyers of all classes of Scrap Metals Manufacturers and Suppliers of all 
and Metal Residues, Scrap Copper, qualities and grades of Solders, Pig 
Gun Metal, Brass, Zinc, Tin, Lead, Lead, Spelter, Ingot Brass, Copper, 
Aluminium, Whitemetal, Nickel, etc. Tin, Antimony, Whitemetal, Type 
Buyers of Old Brass, Copper and Red Metal, Gun Metal, Phosphor Bronze, 
Metal Locomotive Tubes, Brass and Manganese Bronze, Pure Aluminium 
Red Metal Condenser Tubes. | and Alloys, etc. 












































HEAT 
TREATMENT 








Capacity for case-hardening is now 
available in the most modern heat- 
treatment plant in London 


x Gas or pack carburising with full 
metallurgical control over all operations 


Gleason quenching press equipment 
for pieces up to 36 in. dia., plus wide 
experience in the control of distortions 


x Flame-hardening of gears up to 
10 ft. dia. with latest electronically 
controlled equipment 


E.N.V. ENGINEERING COMPANY LIMITED 


HYTHE ROAD, WILLESDEN, N.W.10 
Tel.: LADbroke 3622-3-4-5-6 
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HOT BRASS PRESSINGS 


for GAS, WATER and 

ELECTRICAL FITTINGS 

/ and GENERAL ENGINEERING 
TRADES 


ASSOCIATED PRESSINGS LIMITED 


YGCROFT ROAD, BIRMINGHAM II 











We are buyers of 


cadmium 


et scrap 











Fee ININININPUFEMUMIIINININIUP EMU MUNININININA 
‘¢ a 
; JOHNSON & SONS’ ; 
‘ € 
Pd 3 
‘ € 
s SMELTING WORKS LTD. : 
. « 
s = 2 
* .% 
4 (Late John Johnson 1743) 2 
At A Lah Lah ehh tel tel i te Lak hal hel hel tel del de ae Lae el lal hel del i 


CREEK WORKS, BRIMSDOWN, 
ENFIELD MIDDX. 


Telephone: HOWoard 1677 

Telegrams: Cauterism, Enfield 

ond at 

104 Spencer Street, Birmingham 18 
Telephone: NORthern 1275 





Meliters to the Bank of 
England 


Refiners and Dealers in 
the Precious Metals 


Smeiters and Metallurgists 
































Sand éEGpavity 
Diecastings 





ILLUSTRATED BROCHURE 
AVAILABLE ON REQUEST 





THE BRIDGE FOUNDRY (° L® 


ALUMINIUM FOUNDERS 
WEDNESBURY, STAFFORDSHIRE 


WEDNESBURY 0995-6 ALSPELCO, WEDNESBURY 





Manchester Office: LLOYDS HOUSE, 18 LLOYD STREET, MANCHESTER 2 
Phone: BLACKFRIARS 7908 & 4149 
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BM. JOSEPH @ SON 5 
(BIRMINGHAM) LTD. 


METAL MERCHANTS & 
MANUFACTURERS 


Buyers & Sellers of all Grades 


NN 
i 
— 


NON-FERROUS METALS AND RESIDUES 


Prompt Settlement, 
ions and Deliveries 


" - . u 


10-12 BARD ST., SHAKESPEARE ST., SPARKHILL, 
BIRMINGHAM 11. Telephone: VICTORIA 2264-5-6 





if you have a difficult design problem 
and an even more difficult produc- 
tion problem then 


Specialists in design and 
complete unit production. 


Cremelinac 


Member ef the;Owen Organisation 


Wy 


. . WS \ 
E. CAMELINAT & CO. LTD., 
CARVER STREET, BIRMINGHAM, 1 


Phone: CENeral 6755 (5 lines) 


Grams: Camelinat, B'ham. 


| 


Brass and Copper 
PLATES... 
SHEET... 
STRIP... 














Manufacturing Range 
PLATES Maximum Length 


Maximum Width 
Maximum Weight 


SHEETS Cold Rolled 


Maximum Width 
Minimum Thickness ... 


cae 16 ft. 
... 4ft. 6ins. 
12 cwts. 


Hot Rolled 
Maximum Width 
Minimum Thickness ... 


Maximum Width 
Minimum Thickness ... 


STRIP 


For full particulars of the above and other products 





consult our reference book ‘‘Non-Ferrous Products.” 
A copy will be sent on request. 


VIGEERS 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 


ELSWICK WORKS NEWCASTLE UPON TYNE 4 
TGA EY 84 
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INGOTS 

















SUPPLIERS 
ON AIR MINISTRY & ADMIRALTY LISTS OF APPROVED 


ALEZXaNDE® 













“a BROAD LANES 
AY: BILSTON - STAFFS 


,TEL: 41964-5-67 
Telegrsers: INGOTS BiisteN 














One of the most 






satisfactory ways of 






solving your Pressure 






Diecasting problems 





This high standard of presswork is upheld by 
judgment and experience gained over forty years 
in the production of fine quality pressings. Our 
claim as master craftsmen assures your complete 

satisfaction, both with service and workman- 
ship. Every order is handled with extreme 
care and given prompt attention. We wel- 
come your enquiry. 


HAMPTON WORKS PRESSWORK EXPERTS 





is to get into touch 









with . . . 








JOHN IRELAND (wouversaneron) LID. 






Bilston Street ' Wolverhampton 
Telephone: 22134 (STAMPINGS) LIMITED 
a Sa TWYNING ROAD _sSTIRCHLEY - BIRMINGHAM 














Telephone: KINgs Norton 2901 Telegrams: Radiagills Birmingham 















For Scientific Instruments, 
Medical and Hypodermic 
Equipment, Radio Valve 


and any appiiation re. | al F es tc US $ | uy D 


quiring tubing from -375 Pate p:. BRITANNIA WORKS, KING CHARLES’RD., SURBITON, | SURREY 
is i 5 TON 
to -010 inches diameter. Ray a . 
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For straightening Tube and Bars ... 


Capacity of sername 


machine shown: i t 

tubes 4” to 1” | ae xa a 
Abeta. 8 Lae oe f 

' oes BF s ‘ ee \) BF 


PER MINUTE e 


MULTI - CROSS ROLL 


On all classes of steel and non-ferrous tubes and bars, these Bronx Type 6.CR 


machines (all rolls driven) are unequalled for the highest straightening speeds, giving TUBE AND BAR 
perfect straightness with perfect surface finish. Illustrated is Type 6.CR3—other 

machines in the series are capable of dealing with tubes from ;;” to 12” dia. 

illustrated literature on request. STRAIGHTENING 
BRONX ENGINEERING CO. LTD., LYE, WORCS. Tel: Lye 2307/8 MACHINE 

















ALL NON-FERROUS METALS 


All grades of: 

NICKEL, NICKEL ALLOYS 
COPPER WIREBARS 
COBALT ETC. 


BRASS INGOTS, SCRAP : 
& RESIDUES of all grades (2 
and composition 


SPECIALISTS IN THE SUPPLY OF VIRGIN NICKEL, PURE NICKEL SCRAP, NICKEL ALLOY SCRAP AND 
LOW CARBON FERRO-CHROME. ASK FOR A QUOTATION—Best prices—Immediate cash settlement 


METAL SCRAP & BY-PRODUCTS LTD 
9, CAMOMILE STREET, LONDON, E.C.3 
Telephone: MANsion House 2101 Cables: Metbyprod, London 
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GUNMETAL BRASS 


PHOSPHOR BRONZE 

LEAD BRONZE 

ALUMINIUM 
BRONZE 


MANSRONZE you get more than a metal from 


SILICON 
BRONZE 





NICKEL 
SILVER 


— _ + { As sole producers of pure magnesium 
in Great Britain, and as the recognised authorities 
on every aspect of magnesium technology 


ALUMINIUM we offer a complete service from 


design to production 





ALD. & ADMIRALTY we sell magnesium and its alloys 


APPROVED we buy magnesium scrap 


Also SELECTED CITY ONLI & METAL Magnesium Elektron Limited 


SCRAP METALS c O, L T D. Clifton Junction Manchester Swinton 251i 
London Office: 5 CharlesII Street SW1 Trafalgar 1646 
BARFORD ST., BIRMINGHAM, 5 Magnesium Elektron, Inc., New York 20, USA 


Telegraphic Address **Turnings”™ Birmingham 
Telephone: Midland 0645 











B. LEVY & Co. (Patterns) Ltd. 4 Yy Y FACTORY CLEARANCES 
Y Gy Y SCRAP IRON STEEL & 
uth England for manufacturing all types of Y YY Y NON-FERROUS METAL MERCHANTS 


WOOD & METAL 
PATTERNS 


SHELL MOULDING PATTERN pp A 
EQUIPMENT A_ SPECIALITY , & CO (GREENWICH) LTD 


~~ at your service the most Modern Plant in 


GOOD Telephone: KEEN ANCHOR IRON WHARF fe. Greenwich 
DELIVERY Victoria 1073 & 7486 QUOTATIONS EAST GREENWICH S.E.10 3103/6 


1-5 Osbert St., London, S.W.I. ONE OF THE FIRST SCRAP METAL 
MERCHANTS IN THE COUNTRY 








SPELTER XXX BRAND 


FOR ALLOYING 
XS mip 
PRODUCED UNDER LABORATORY CONTROL 


QUALITY GUARANTEED aR Ne aa oe — 


FOR GALVANISING 


DEUTSCH& BRENNER S& 


LIMITED 
HARFORD STREET, BIRMINGHAM, 19. Also at Cardiff & Manchester 
Telephone: Northern 3838 (11 lines) Telex 33-374 - Cardiff 31833 - Gatley 6418 
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600 Group Service POLISHING 
pollo COMPOSITIONS 


POWDER METALLURGY 
__ INDUSTRY AVAILABLE IN BARS IN THE 
| FOLLOWING SIZES 


i f 
are suppliers © . 
i ed plant, ©-8: mechanic 


ixers | ” , ”. ” 
s sintering furnaces, ™ 4’x1"x2 


lic presse 
hydraulic p 8°22" MOPS, FELTS, 
and sieves. | - 

8’ 2"x 4’ CHEMICALS, ANODES, 
Also g ron Powder, Elec- | 12” 2" 2’ 
wSintrex” sinless Steel | x 2"x POLISHING LATHES, 
Pow 

ytic Iron RECTIFIERS, ETC. 








al and | 4’x1"x1’ 


specialis 





trol d_ electro- 12’«2"« 4" 
eering an 
Powder for gst 14" 2" 2" 
on 
magnetic comp 14’ < 2’ 4” 


Sole Agency for DORST 
GRAUER & WEIL LTD. 


s. 
Automatic Metal Powder Pres 
EST. 1892 


.|GEORGE COHEN Hardwick Street, 


Clerkenwell, 
SONS AND COMPANY LimMmigtreo 


Wood Lane, London, W.12. London, E.C.1. 
Ph : TERMINUS 2434 (2! : + c a 
wal Te’ephone: Shepherds Bush 2070 Te'egrams: Coborn, Telex, London wise 34 (2 lines) Grams: “GRAUERS SMITH, LONDON 


SPECIALISTS — 


IN ALL GRADES 
OF NEW and OLD 


NON-FERROUS 
SCRAP METALS 


and 


RESIDUES 


Members of The National IMPORT 
Association of Non-Ferrous 


Scrap Metal Merchants. E > 4 Te) R T 
ial 2 


Milner 


SPECIFICATI (METALS) LTD 3 


SPECIFICATION 
UNDER LABORATORY BRITISH INDUSTRIAL _ =! 
! _ 
eainMnae ME INGOT METALS LTD | S=[ CtNOW OSES KINGRH EN c ROO: 
Regd. Office: HICK ST., BIRMINGHAM _ Tel.: Curdworth 52/53, Grams: Curdworth 52. 
ON AIR Phone: Calthorpe 1355-6 ———_ } London Offices: 10, UNION COURT, OLD BROAD ST., E.C.2 
Licensed by Ministry of Aircraft ———ES= SEE Tel.: LONdon Wall 6991/2. Cables: Miinamet, London. 
BOARD LIST Production, Light Metals Control a eee 





NRP 























H. BARNETT LTD. 
VICTOR ROAD, LONDON, N.7. 
SPECIALIZE IN 
NON-FERROUS 
SCRAP METALS 


Members of the National Association of Non-Ferrous Scrap 
Metal Merchants. 












































































































































TEL: ARCHWAY 546! (5 LINES) 
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R. J. COLEY & SON (Hounslow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 





























R. J. COLEY & SON R. J. COLEY & SON R. J. COLEY & SON 
(NORTHERN) LTD (BRISTOL) LTD (SWINDON) LTD 
King Street, Dukinfield Deep Pit Road, 112 Oxford Road, 
Tel.: Ashton-U-Lyne 3664 St. George, Bristol, 5 Stratton St. Margaret, Swindon 
Stoneygate, Preston Tel: Preston 57621/2 Tel.: Bristol 56307 Tel. : Stratton St. Margaret 2164 
































H. A. FOSTER 











(CHERTSEY) LTD 
| COLEY UTILITIES LTD Mead Lane, Chertsey 
& North Drive, Hounslow Tel.: Chertsey 2196 
etd Tel.: Hounslow 9720 
“Members of the Nationa! Association of Non-Ferrous Scrap 








Metal Merchants.”’ 


METAL MERCHANTS 

















T. J. BROOKS & CO. (METALS) LTD. 


Buyers of Scrap Metals 


ALUMINIUM - BRASS - COPPER - GUNMETAL 
PHOSPHOR BRONZE . MANGANESE BRONZE a aa eine enlanen 

CONDENSER TUBES - OLD PROPELLERS S, 
LEAD - WHITEMETALS 









IN WORLD WIDE USE 
FOR CLEANING ALL METALS 


CYANIDE FREE 


NON-CAUSTIC 
NON-POISONOUS 


Works and Offices 


CROW LANE, ROMFORD, ESSEX. 


Telephone: ROMford 43113 ROMford 40447 Telegrams: Goblons, Romford 


imperfectly cleaned 














* LONDON > SHEFFIELD 














INDUSTRIAL RESEARCH LABORATORIES LEAD - TIN 
ALUMINIUM 
are equipped with a 
LARGE RANGE OF TESTING MACHINES = Lead and Tin Foils, Lead/Tin 
AND APPARATUS FOR ALL TESTS —— ret aap Whice Metals 
ON METALS AND OTHER INDUSTRIAL == Soquenes Oe wmintam Cheats 
MATERIALS INCLUDING PHOTO- nS : TO: 





MICROGRAPHS OF METALS. — LTD 
ej] 10 e (0) = 1 he), Oe OM ; 
PUBLIC WORKS DEPT., BRASSHOUSE PASS., BIRMINGHAM, 1. ap ROAD - SHIRLEY edt, see Bacto 


n 6987 
Phone: MIDLAND 6987 P.B.X Tel: SOL. 2651/4540 Gran ROULEAU” B'HAM 
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Ry] Sy 
4s VICK RB 
RAND 


Aluminium Alloys 


Pioneer manufacturers of the new high- 
strength age-hardening alloy 40-E (DTD.5008). 


CASTING ALLOYS 
To all specifications — A.I.D. release — 


Spectrographic Control. 


STEELMAKERS’ DEOXIDISING GRADES 


ie Buyers of all types of Aluminium Scrap 
Ry including skimmings and residues. 


ASSOCIATED LEAD 


MANUFACTURERS LIMITED 


ALUMINIUM DIVISION 
CRESCENT HOUSE, NEWCASTLE 
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“THE COMMERCIAL SMELTING 





& REFINING COMPANY, LTD. 


manufacturers of 
GUNMETAL 
BRASS AND 
BRONZE 
INGOTS 


to all specifications 








PURCHASERS OF ALL GRADES 
NON-FERROUS METAL 
SCRAP AND RESIDUES 

Works : 

Mackintosh Lane, Homerton, London, E.9 


Telephone: Amherst 5446-7-8 

Telegrams: Metsmelt, Hack, London 
Members of : 
The British Bronze and Brass Ingot Manufacturers’ 
Association 


The National Association of Non-Ferrous Scrap Metal 
Merchants 











“VORTEX” eal 
GAS | 
BURNERS 








... for metal melting 


@ quickly and economically 


@ Heating and processin 
uniformly and accurately 


MODERN FURNACES 














and STOVES LIMITED 


BOOTH STREET, BIRMINGHAM 21. phone: SMEthwick 1591-2 





HALL FOUNDRIES 


ACCURACY For tue ASKING 








—fil cr) 


ST. MARTINS METAL WORKS 
166-TENNANT STREET 


BIRMINGHAM-15 


TELEPHONE: MIDLAND 1050 


PRESSURE 
DIE CASTERS 


IN ZINC BASE ALLOYS TO BS1004 
AND ALUMINIUM ALLOYS. 


GRAVITY DIE CASTINGS IN ALUMINIUM. 


SANDCASTINGS IN BRASS, BRONZE 
AND ALUMINIUM ALLOYS. 


FINE FIGURE AND FALSE CORED 
CASTINGS FROM WAX AND PLASTER. 


LET US MAKE YOUR PROTOTYPES 
BEFORE CUTTING A DIE, 
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Have you a diecasting problem? 
We have made a close study of 
diecasting from all aspects over the 
course of many years—so make your 
problem our problem, and come 
GI 11S straight to the “seat of learning ”’ 
or BIRMINGHAM 
ee, \ PRESSURE 
Ca) 
OF Dee in ZINC BASE AND 
ALUMINIUM ALLOYS 
GILLS PRESSURE CASTINGS LTD., 215gTYBURN ROAD, ERDINGTON, BIRMINGHAM 24 Telephone: EAST 1008 








. Dp IN MODERN INDUSTRY 
A Comprehensive Survey by 29 Specialist Contributors. 
General Editor W. E. Benbow, late Editor of IRoN & Steer. Specifies the | 


steels best used in various engineering applications (bearing in mind the 
present need for economy), describes their general and special properties 
and how they may be surface finished for anti-corrosive and other 
purposes. This work—the latest. most comprehensive and authoritative 
on the subject—comprises 562 pages with 260 illustrations, and has 
a foreword by Dr. H. J. Gough, C.B., M.B.E., 
M.1.MECH.E., F.R.S. 


42s. net. By post 43s. 9d. 





TECHNICAL BOOKS 


MANUFACTURERS OF 
Obtainable at ail booksellers. Published by:- 


NON-FERROUS 
METAL INGOTS a 


fo all 


REQUIRED SPECIFICAT! ASSISTANT cis 
, ON | WORKS MANAGER eskeary 


QUALIFIED METALLURGIST 
Required for the Company's non-ferrous Metal Rolling Mill, 
which also produces small metal pressings. 


RHON DDA ot ETAL Co gro The factory at Edmonton, London, N.18 is now being en- 
* * larged and is one of a progressive group of factories of The 

Ever Ready Company (Great Britain) Limited. 
Pp @) R “i HH G 8 A M The post offers good scope fora practical man inthe fields of pro- 
i duction, Technical and Quality Control Methods and in general 
ee PORT age administration. Commencing salary will relate to qualifications 
and experience. There is a non-contributory pension scheme. 
Write, in confidence, brief details of age, qualifications, ex- 
| HAY tH | = ae. ze), ple) N WwW. | perience and salaries earned, tothe Group Personnel Manager, 

’ 3 ? Hercules Place, Holloway, London, N.7. 


TELEPHONE: MAYFAIR, 4654 

















Prompt Deliveries sal a 





LONDON OFFICE 
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Rate: Advertisements set in run-on style 4d. pe 
word, minimum 4/-. 
are charged at 22/6 per inch depth. 


replies. ‘‘Copy”’ 


Semi-displayed announcements 
Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 
accepted at London Office up to 1st 
post on each Friday for che following Friday's issue. 


METAL INDUSTRY 


CLASSIFIED ADVERTISEMENTS 


71 


Trade Discounts: Details upon application to “Metal 
Iindustry,’’ Dorset House, Stamford Street, London, S.E.1. 
Remittances payable to Iliffe & Sone itd. The 
proprietors retain the right to refuse or withdraw 
“copy” at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors. 





APPOINTMENTS VACANT 


THE GLA IER MEtA! Ce LF 
ME PALLURGISI 


exists in our Central Research 
Metallurgist, to manage 
a metallurgical laboratory ‘two subordinates) and 
prepare metallurgical examinations of bearing 
failures for research purposes, and to assist Sales 
Engineers advising customeis on bearing appli 
cations 
REQUIREMENTS: at least 25 
Degree in metallurgy or A.I.M., experience 
in running a metallurgical laboratory, particularly 
in engineering. Salary bracket: £900 to £1,350, 
Starting to £1,200 Opportunity to advance on 
research side or to sales work 
SE ND brief, relevant picture of yourself to 
Personnel Manager (Ref. 2155), Glacier Metal 
Co., Alperton, Wembley, Middlesex {7886 


I | UNTS 
FLETTON SECONDARY MODERN SCHOOL 
PETERBOROUGH 
A PPLICATIONS are invited from suitably 

qualified teachers for appointment as Metal- 
work Master at this newly re-organized school of 
about 700 pupils. Forms of application may be 
obtained from the undersigned and should be 
returned, duly completed, as soon as possible 
IAN C. CURREY 
Director of Education 


VACANCY 
+ Organization for a 


years old 





PyPpuca TION ( YOMMIT TEE 
4 


Gazeley House 


Huntingdon [7885 


BUSINESS & PROPERTY 


(‘LAPHAM 14,600 sq. ft. Warehouse Building, 
strongly constructed on Ground, First and 
Second Floors. Central Heating to part. Two- 
floor office building. Large yard of 11,000 sq. ft. 
enclosed by brick walls and providing convenient 
loading Freehold £36,000 Chamberlain & 

Willows, 23 Moorgate, E.C.2. (Met. 8001) 
[7884 


CAPACITY AVAILABLE 


\HEET Metal Work, Metal Spinning, Deep 
Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15 Enquiries or speci- 
fications to Wades (Halifax) Ltd., Arden Works, 
Fenton Road, Halifax [0019 


y ELLERING and Cam Profiling Capacity up 
to 8 ft. x 6 ft., or 6 ft. diameter. 
ARMY TAGE BROS. (KNOTTINGLEY) Ltd., 
The Foundry, Knottingley, Yorkshire. Tel. 
Knottingley 2743/4. [0001 


RESSURE Casting Foundries. Pressure Dies 
designed, manufactured. Capacity immediate. 
R. E. Ormerod Ltd., Ednall Lane, Bromsgrove, 
Worcs. [7864 


LUMINIUM _ Foundries. Gravity Dies 
Designed, Manufactured and Proved. Capacity 
immediate. R. E. Ormerod Ltd., Ednall Lane, 
Bromsgrove, Worcs. [7868 


LUMINIUM Fabrications General Sheet 
Metal Work, Metal Spinning, Welding. High 
class work Immediate capacity. Wragg Bros. 
(Aluminium Equipment) Ltd., Albury Lodge, 
Turners Hill, Cheshunt, Herts {7880 


HEAT TREATMENTS 


EAT Treatment. ALD. Approved, all 
wrought and cast Light Alloys. Large sizes 
a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [0005 


PLANT WANTED 


IE-CASTING Machines Wanted. E.M.B.12 
and others. Box 5400, c/o Metal Industry 


7887 





CHIEF BUYER 


required for NON-FERROUS AND 
LIGHT ALLOY SCRAP by old 
established manufacturing com- 
pany in the Birmingham area. 


Must be engaged in the trade 
at present. 


Age 30-40 years. 

Salary £2,000 £3,000 accord- 
ing to age and experience. 
For further details please apply: 


Birmingham Productivity 
Association Technical 
Advisory Service Limited, 


95 NEW STREET, 


BIRMINGHAM, 2. 


Tel.: MID. 0912, 
Quoting Ref. 868/CB. 

















SCRAP METAL (SALE & WANTED) 
B. a. PERRY & Coe: LT. 


Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze, Swarf and Scrap 
and all Non-Ferrous Metals. 
Tel.: Midland 5986-7. (0013 





URGENTLY REQUIRED 
ZINC BASE ALLOY SCRAP 


clean or contaminated 
TURNINGS AND SKIMMINGS 
MITCHAM QMELTERS LT™ 
pA LY 4 

REDHOUSE ROAD, 

MITCHAM ROAD, 


CROYDON, SURREY {0008 





NICKEL and Higa Nickel Content Scrap 
+‘ wanted. “Nimonics’’, “Inconel’’, Ry ow 
et. Offer for best prices to Nicholson & Rh 

Ltd., Princess St., Sheffield, 4. Phone 27491. Rtooll 


TIME RECORDERS 


FACTORY Time Recorders. Rental Service. 

Phone Hop. 2239. Time Recorder Supply 
and Maintenance Co Ltd., 157-159 Borough 
High Street, S.E.1. [0014 


BOOKS 


I ANDBOOK of Industrial Electroplating. 
Second Edition. By E. A. Ollard, A.R.C.S., 
F.R.L.C., F.1.M., and E, B. Smith. Facts, figures 
and formulae for all who design, erect, maintain or 
operate electrodeposition plant, and for laboratory 
workers who deal with plating solutions. Includes 
sections on water and drainage, purification of 
solutions, safety precautions and ventilation in 
plating shops, and the special problems of costing 
in such shops. 35s. net from all booksellers. 
By post 36s. 5d. from Iliffe & Sons Ltd., 
House, Stamford Street, London, S.E.1. 


Dorset 





BOOKS 


I ESISTANCE Welding in Mass Production 
By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W., 
and T. Watson, M.Inst.W. The ground covered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production. Particular reference is made 
to design and production requirements. 21s. net 
from all booksellers, 22s. 1d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1 
pRropuc TION Engineering: Practical Methods 
of Production Plaaning and Control By 
J. S. Murphy, A.I.1A. (This practical book 
deals with factory organization, each separate 
item or function being discussed in the order in 
which it arises in practice. The book provides 
experienced production engineers with an oppor- 
tunity to compare different methods. Price 
12s. 6d. net. By post 13s. Sd. from all booksellers, 
or from The Publishing Dept., Dorset House, 
Stamford Street, London, S.E.1 


N ETALS and Alloys Fifth Edition This 
+ book contains approximately 4,600 composi 
tions of non-ferrous alloy. It is mainly a list of 
alloys having definite names, including proprietary 
alloys, and it is indispensable to users of non- 
ferrous metals and alloys in any industry. 15s. 
net from all booksellers By post 16s. from 
lliffe & Sons Ltd., Dorset House, Stamford 
Street, London, S.E.1. 

NDUSTRIAL Brazing By H 

and E. V. Beatson, B.Sc.(Eng.), 
The first full-length study of this subject 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain 
less steels, beryllium, copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. 6d. from The Publishing 
oan’ Dorset House, Stamford Street, London, 
S.E.1 


R. Brooker 
A.M.1L.E.E 
Covers 


xX 
O° Redan ‘Practice in ~ Manual pane ladies 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post Ils. 4d. 
From all booksellers or from The Publishing 
oars Dorset House, Stamford Street, London, 
S.E 
(as Welding and Cutting: A Practical Guide 

® to the Best Techniques. By C. G. Bainbridge, 
M.1I.Mech.E., M.Inst.W. A comprehensive text- 
book providing practical information on almost 
the whole range of available gas welding and 
cutting equipment, methods and processes. In- 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment. Price 15s. net. By post 
16s. Od. From all book:ellers or from The Pub- 
lishing Dept., Dorset House, Stamford Street, 
London, S.E.1 


MATERIAL Handling in Works Stores. 2nd 
Edition. By L. J. Hoefkens Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory. 18s. Od 
net from ali booksellers. By post 19s. Od. from 
The Publishing Dept., Dorset House, Stamford 
Street, London, S.E.1. 


QTE ELS in Modern Industry. 

sive Survey by 29 Specialist Contributors 
General Editor W. E. Benbow. An invaluable 
guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications (bearing in mind the present 
need for economy), describes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
and other purposes 42s. net from all book- 
sellers. By post 43s. 9d. from The Publishing 
rt Dorset House, Stamford Street, London, 


A Comprehen- 
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OVER 100 YEARS EXPERIENCE 


NICKEL SILVER 


SHEET STRIP 





WIRE SECTIONS 


CUPRO-NICKEL 


STRIP WIRE 
SPECIALISATION ENSURES CLOSE CONTROL OF QUALITY 


We Specialise 





Enquiries to:- 


Jones & Rooke (1948) Ltd. 


86-92, NORTHWOOD STREET, BIRMINGHAM 3 
Telephone: CEN 4886/7/8 3 lines 
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A 
PROBLEM 
TO 
PONDER 


Many foundry problems—no less than 
chess problems—are often complex 
and challenging. If you are sometimes 
confronted with such problems, here 


are a few facts to ponder. 


As the oldest firm of Ingot Makers in the 
world our business and reputation has been 
built up by helping our customers to solve 
their many problems. We like to be certain, 
in the first place, that the alloys they buy 
from us are exactly the right type and the 
right grade for the job in hand, whether it 
be a railway bearing, a marine propeller or 
a church bell. 


Secondly, the handling of many alloys calls 


for highly skilled techniques, and here again 
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For chess enthusiasts this is an actual problem 
to soive. White to move and mate in three 
moves 


the expert advice of our metallurgists and 
chemists is freely and gladly available to 


our customers. 


In short, the unsurpassed quality of our 
World Famed Ingots is backed up by a 
personal service which is second to none. 
And our prices? Well, as the Irishman so 
wisely remarked: ‘The best is always the 


cheapest’. 
LID. 
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